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N RECENT years we have acquired many interesting facts, near facts 

and fancics in regard to the structure, activity and origin of benign 
ectopic endometrial tissue. We have learned that this tissue presents 
the same variations in structure as the mucosa lining the uterine cavity 
and that it is often governed by the same natural laws as the latter in 
its reaction to menstruation, pregnancy and the menopause. We have 
also learned that just as endometrial carcinoma invades the uterine wall 
so at times may benign endometrium do the same, the latter giving rise 
to a direct or primary uterine endometriosis, the so-called adenomyoma 
of mucosal origin or adenomyosis uteri interna, 

The experimental work of Stilling,! Loeb? and others has shown that 
bits of uterine tissue of the lower animals may be transplanted to other 


- *The addresses delivered at the Anniversary Dinner will be published in the special 
Volume of the Society Transactions. 


rPresented at the Fiftv-first Annual Meeting of the American Gynecological Soci- 
ety, Stockbridge, Mass... May 22, 1926. 


Nott: The Editor aceepts no responsibility for the views and statements of 
authors as published in their ‘‘ Original Communications. ’’ 
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parts of the body of the same animal and there grow. The ineidence of 
endometrial tissue in the scar of the abdominal ineision after cesarean 
section and other pelvie operations in which it was possible to have con. 
taminated the abdominal wound with fragments of endometrial or tuba] 
tissue indicates or at least suggests, that under favorable cireumstanees 
this tissue may be unintentionally but successfully transplanted by the 
surgeon in human beings. 

The experimental work of Jacobson’ and others, especially the work 
of the former on monkeys, demonstrates that bits of uterine mucosa seat 
tered in the pelvie cavities of these animals may give rise to peritoneal 
implantations of this tissue, resembling the lesions of peritoneal endo 
metriosis in women. We know that fragments of endometrial tissue 
sometimes escape into the peritoneal cavity with a back flow of blood 
through the tubes from the uterine cavity during menstruation, from the 
rupture or perforation of an endometrial evst of the ovary, and possibly 
from the menstrual reaction of endometrial tissue on the peritoneal sur 
face of the various pelvie organs and structures. It would seem natura! 
to believe that under favorable circumstances this endometrial tissue 
might become implanted on the peritoneum and there grow giving rise 
to the endometrial tissue in the lesions of peritoneal endometriosis just 
as similar lesions arise in experimental peritoneal endometriosis in the 
lower animals and as eancer becomes implanted on the peritoneum in 
peritoneal eareinosis. 

[ have observed bits of endometrial tissue in the venous sinuses and 


possibly the lymphaties of the uterine wall in patients operated upon 


Fig. 1.—Peritoneal endometriosis in the posterior culdesac obliterating the bottom 
of the culdesac by fusing the anterior wall of the rectum to the posterior wall of the 
cervix uteri (matural size, from colored sketch made at the operation). The pa- 
tient was thirty-seven vears old and single: the uterus was. retroflexed, both tubes 
were patent, and the induration in the culdesac, caused by endometriosis, was easily 
deteeted prior to the operation. A similar lesion in a hernia sac might constrict or 
occlude the lumen of its neck, as shown in Fig. 6. 

Fig. 2.—Peritoneal endometriosis about subserous leiomyomas in the anterior wall 
of the uterus (natural size). Adhesions resulting from the peritoneal reaction are 
present and a hematoma, possibly of endometrial origin, has developed in these. The 
patient, aged forty-six years, has a multinodular myomatous ute. us. \n extens ve 
peritoneal endometriosis was present with lesions in the right ovary, on the posterior 
and anterior surfaces of the uterus and in the posterior culdesac. (See Figs. 7 to 12 
inclusive. ) Both tubes appeared normal and patent. The hematomas in the hernia 
sac shown in Fig. 6 might have had an origin similar to the one in this illustration. 

Fig. 3.—Under surface of the right ovary (Fig. 141) showing pigmentation ap- 
parently due to the incomplete absorption of blood (natural size). For the histology 
of this lesion see Fig. 16. MKndometrial tissue was not found in the ovary. 

Fig. 4. Appearance of the peritoneal lesions of the anterior culdesac (natural 
size), Fig. 13. The pigmentation is in part due to the incomplete absorption of 
blood (see Fig. 17). Endometrial tissue was found in some of these lesions (see 
Figs. 17 and 20). 

Pig. 5. Appearance of the peritoneal lesion in the posterior culdesaec (natural 
size) Fig. 14. It apparently represents a later stage of the process shown in Fig. 4. 
For its histologic structure see Fig. 22. 

Fig. 6.—Endometriosis in a hernia sae (natural size). The entire sae including 
its neck and part of the intranbdominal portion of the round ligament were removed 
in one piece. The sac has been opened down to its neck. The abdominal opening R 
Is constricted by the peritoneal endometriosis in this situation, similar to the con- 
dition shown in Fig. 1. The “arrow” indicates the course of the lumen of the neck 
of the sae which was obliterated (or nearly so) by the reaction associated with 
endometrial tissue in its walls (Figs. 25 to 30). Two pedunculated hematomas (h) 
ipparently arising in adhesions are present and are possibly of endometrial origin 
(Figs. 31 to 33), as was the one shown in Fig. 2 The endometrial lesions in the 


sac (including its neck) are similar to those shown in Figs. 1 and 2. 
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during the menstrual period. Realizing the activity of this tissue 
and the fact that it may grow when transplanted in favorable soil 
we believe that possibly metastasis may occur through these channels. 
There are then many indications that the invasion and dissemination 
of benign endometrial tissue at times follows the same channels as 


carcinoma and chorioepithelioma. 


Fig. 7.—Three photomicrographs (x 60) of implantation-like lesions of endome- 
trial tissue growing upon the surface of the right ovary, tube, and upon adhesions 
(case shown in Fig. 2). Their histologic structure is identical with that of the 
uterine mucosa. Do they represent an implantation of endometrial tissue or a meta- 
Plasia of the peritoneal mesothelium? I believe the former. 


Pelvie peritoneal endometriosis therefore represents but one phase of 
heterotopic or disseminated endometrial tissue just as peritoneal carei- 
nosis secondary to cancer of the pelvic organs, represents only one phase 
of heterotopic or disseminated cancer. Peritoneal endometriosis may be 
defined as implantation-like peritoneal lesions developing in women dur- 
ing their menstrual life and usually occurring in situations easily 
reached by material escaping into the peritoneal cavity from the tubes, 
ovaries or other pelvie structures. These lesions are characterized by 
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Fig. 8.—Photomicrograph (x 60) of endometrial tissue ipparently invading the 
right ovary (case shown in Fig. 2). The condition present has arisen from two 
processes: one the actual invasion of the ovary by the endometrial tissue, and 
the second, and probably the more active one, is the growth of the tissues of the 
ovary over the endometrial tissue upon its surface, thus enveloping it. 
Sok 
j 
4 
Fig. 9.—Photomicrograph (x 25) of endometrial tissue in the posterior uterine 


wall near its peritoneal surface (case shown in Fig. 2). As in the lesion shown in 
Fig. 8, the present condition probably arose from endometrial tissur deposited or 
developing upon the posterior surface of the uterus and the sub equent invasion of 
that organ by it and also the growth of the ti ues of the uterus over it. 


the well-known results of peritoneal irritation such as eranulation and 
sear tissue, adhesions and various peritoneal inclusions and in addition 
by the presence of endometrial tissue either on the surface of or em- 
bedded in these lesions, bearing the same relation to them as does eaneer 
in peritoneal carcinosis and like the latter at times invading underlying 
structures, 
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L 

Fig. 10 Photomicrograph (x 5) of a section through one of the subserous leiomyo- 
mas covered with adhesions and the hematoma in these adhesions (Fig. 2). Im- 
plantation-like lesien of endometrial tissue are present upon the surface of and 
imbedded in the adhesions: a (see Fig. 7), b (see Fig. 11), and c¢ (see Fig. 12). 
The hematoma is lined by low to cuboidal epithclium-like cells and its contents con- 
sist of blood and phagocytic cells containing blood pigment. It is impossible defi- 
nitely to state its origin. It misht be an en lometrial hematoma, and may have arisen 
from the accumulation of menstrual blood in a cavity similar to that shown in Fig. 
11 or it might be a hemorrhagic peritoneal cyst. The hematomas shown in Fig, 6 


might have had a similar origin. 


Fig. 11.—Photomicrograph (x 25) of the adhesions about the subserous leiomyoma 
shown in Fig. 11 (ce). The adhesions are similar to those resulting from other 
peritoneal irritants and, in addition, a dilated gland-like structure (g) is present 


in the tip of one of the adhesions. Its histology is similar to that of a dilated 
uterine gland, It is lined by cuboidal epithelium-like cells with hemorrhage into the 
stroma about them. This stroma resembles atypical endometrial stroma. Should 
the blood about the dilated gland rupture into its lumen (as well it might) a hema- 
toma would develop similar to those shown in Figs. 2 and 10 and Figs. 6 and 31. 
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The study of the distribution of the lesions of early pelvic peritoneal 
endometriosis at the time of operation demonstrates that they apparently 


consist of material escaping from the tubes or ovaries Into the peritoneal] 


z 
< 
x 
> 
Fig. 12 Photomicrograph ¢€x 60) of adhesions about the ubserous leiomyoma 
hown in Fis (b). endometrial tissue i hown imbedded in the adhesions and 
protruding into «a space lined by flattened cells, possibly a Ivimphatic, but more likely 
dilated enou \ detinite inclusion of the peritoneal mesothelium is 
hown 
R- 

Kj 13 Peritoneal endometriosis associated with an endometrial cyst of the left 
ovary and n inguinal hernis View of the pelvic content showing the distribution 
of the lesion im thre interior culdesne ). Pigmented sent (PB) are present 
in the norn dep jot of the ceuldesne and also in the peritoneum about the 
thdominal op n of tl hernin €PR). The gro ippearanece of one of the peritonenl 
seu i Fi mel it histologic tructure in Fig 17 anmed 20. 
cavity and the local reaction against the same. Four possible sources of 


this *“‘material’’ 


sugeest 


themselves. 


The histologic study of the lesions of pelvic 


infection. 
Murthermore, one of 


1. Bacterial 


peritonitis convinees me that this is not a cause. 
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the outstanding features of patients with peritoneal endometriosis is that 
the tubes are usually patent. It would seem that salpingitis occurring 
in the first half of the menstrual life of women lessens the incidence of 
peritoneal endometriosis in later vears, 

9 Ovulation permitting fragments of ovarian tissue to escape into the 
pelvis. I believe that possibly this tissue may at times become implanted 


on the peritoneum and there grow but | doubt its ability to form. tissue 


with the strueture of the uterine mucosa 


/ 

Fig. 14 View of the pelvie contents showin the distribution of the lesions in 
the posterior culdesne (x same a 13. The eystic left ovary, which 
Was adherent by its under and lateral surfaces to the posterior Inayer of the left 
broad ligament, has been freed and lifted out of the peivie cavity. The uterus is 
drawn upward and forward. The left ovary is alse hown im Cross section, For the 
histologic structure of the walls of the endometrial eyst or hematoma of the left 
ovary see Figs. 15, 18, and 19.) Recent-appearing pigmented lesions are present upon 
the under urface of the right ovary and upon the adjacent posterior surface of 
the uterus (B-B). Older lesions are present in the bottom of the culdesac and on 
the right uterosaeral ligament (Hud.). The ippearance of the lesiens upon 


the right ovary and in the eculdesae are shown in Figs. 3 and 5, and their histologic 
structure in Fies. 16 and 22. The distribution and character of the peritoneal lesions 
in this case indientes or at lenst suggests that they represent the local reaction to 
blood escaping into the pelvis either from the perforation of the endometrial cyst 


of the left ovary or from the tubes (which appear normal and patent) or from 
both of these sources. 
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3. The menstrual reaction of endometrial tissue on the surface of the 
ovary and the rupture or perforation of an endometrial evst or hema- 
toma of the ovary. <A study of those cases has convinced me that perit- 
oneal endometriosis does arise from this source but as peritoneal lesions 
nay be present without ans demonstrable endometrial tissue in the 
ovaries we must conclude that the latter cannot be the only cause of 
peritoneal endometriosis. We, therefore, must look for an additional 
means by which menstrual blood may gain access to the peritoneal eavity. 

4. Menstrual blood escaping through the tubes as a back flow from 
the uterine cavity and from the tubal mucosa. In 257 eases of peritoneal 
endometriosis, encountered the last four years, both tubes appeared to 
be patent in 250, a unilateral hematosalpinx was present in one (other 
tube patent), bilateral hematosalpinx in four and bilateral pyosalpinx in 
two. Patent tubes apparently increase the incidence of peritoneal endo- 
metriosis and possibly the relatively large number of patients with 
hematosalpinx (five) may be of some significanee. In all six eases with 
occlusion of both tubes the peritoneal lesions might have been present 
before the tubes were closed. A translation of these findings might read 
that during the menstrual life of women some substance escapes throvgh 
the tubes into the peritoneal cavity which plays an important role in the 
etiology ot pelvie peritoneal endometriosis, including the development of 
endometrial tissue in the ovaries. We have noted that peritoneal endo- 
metriosis apparently arises from the escape of the contents of endometrial 
evsts of the ovary into the pelvie cavity and from the menstrual reaction 
of endometrial tissue on the surface of that organ. Therefore it would 
seem that menstrual blood from any source might be a cause of pelvie 
peritoneal endometriosis. The d'stribution of the pelvie peritoneal le 
sions in the early cases is often such as to indieate their origin from 


material escaping through the tubes as well shown in the ease reported 


Fie, 15 Colored photomicrograph ¢x 60) of a portion of the wall of the endome- 
trial evst of the left ovary (Fig. 14). In the right half of the photomicrograph the 
epitheliol linin i til present while in the left helf it.4 ibsent The pigmented 
phagoeytie cells, which constitute 1 large portion of the lining of the cyst, represent 
the attempt of the ovarian tissue to take up Cabsorb) the blood Cmenstrual) in its 
tissues and cavity In other portions of the eyst wall typical uterine mucosa was 
present (Fig 18 and 19). 

Fig, 16.—Colored photomicrograph (x 60) of the pigmented lesion upon. the 
right ovary (Figs. 3 and 14). Granuhkition tissue containin pigmented phagoeytic 
cells, similar to those hown in Fig. 15. has developed upon. the urface of the ovary 
ind has arched over and included portiens of th urface epithelium (S. S.). I be- 
lieve it represent 1 renetion to blood deposited upon the surface of the ovary and 
the incomplete absorption of this blood. \ similar reaction (without the blood pig- 
ment) may arise from any irritant, and hould «a foreign body, such as a_ piece of 
silk thread, a bit of cancer or endometrial tissue, lodge upon the surface of the 
ovary, this foreign body might be enveloped by granulation tissue just as the surf-ree 
epithelium is in this illustration. endometrial tissue was not found in the lesions 
of this ovary. 

Fig. 17.—Colored photomicrograph (x 60) of the pigmented peritoneal lesion 
shown in Fig. 4 and in Fig. 13. The vascular, newly-formed connective tissue upon 
the urface contain pha pizmented cell to those hown in the two 
preceding illustration I believe it: represent t tater tage of the condition shown 
in Fig. 16 Deeper in the uterine wall i i space containing and Jined by tissue 
of the trueture of the uterine mucosa. \ small amount of blood is present in this 
“endometrial cavity.” Should a large amount accumulate ai hematoma would be 
formed as in Fig. 21. For photomicrographs uggesting the development of this lesion 


see Fig, 20 
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by Davis at this meeting. Phagocytic cells containing blood pigment are 
often present in the peritoneal reactions associated with peritoneal endo- 
metriosis. The distribution of these phagocytic cells often indicates that 
the blood did not necessarily arise from menstruation of the endometrial 
tissue in these lesions. Blood is occasionally observed escaping from the 
tubes of patients operated upon during their menstrual period. Why 
should not this bleod be considered an equally efficient faetor in the 
etiology of pelvic peritoneal endometriosis as that arising from endo- 
metrial tissue in the ovary ? 

From this indirect and direct evidence I have coneluded that men- 
strual blood escaping into the peritoneal cavity by any route, as through 
the tubes, from the perforation of an endometrial eyst of the ovary or 
from the menstrual reaction of endometrial tissue on the peritoneal sur- 
face of any pelvie structure, may at least be a frequent cause of the 
lesions In pelvie peritoneal endometricsis. Also, the endometrial tissue 
in these lesions results either from the implantation and growth of frag- 


Fig. 18.—Photomicrograph ¢x 10) of a portion of the wall of the endometrial 
eyst of the left ovary, which was firmly adherent to the posterior layer of the broad 
ligament, \ patch of typical “uterine mucosa” Csee Fig. 19) is present, the surface 
epithelium of which is continuous with the epithelium lining the less typical endome- 
trial portions of the eyst. The wall of the eyst is relatively thick in the right half 
of the section due to portions of the broad ligament which are fused with it and which 
Were removed with the evst. Glands (Ehird.) of endometrial type are present in this 
tissue and these can be traced through the wall of the cyst into the uterine mucosa 
lining its cavity (see arrow and also Fig. 19). The fusion of this portion of the 


Cyst wall with the posterior Inver of the broad ligament must have arisen from 
the reaction cither to the contents of the eyst escaping through a perforation of the 
latter or to an irritant from another source causing or associated with the endome- 
triosis in this situation. 


ments of endometrial tissue, which we know are sometimes present in 
menstrual blood, or else in some magical and mysterious way menstrual 
blood converts the peritoneum into tissue with the strueture of the 
uterine mucosa. The endometrial lesions of peritoneal endometriosis do 
not arise in all portions of the peritoneum soiled by menstrual blood as 
indicated by sear-like areas containing blood pigment, some with and 
others without demonstrable endometrial tissue. We must therefore con- 
clude that if the endometrium in these lesions arises from the stimula- 
tion of peritoneal mesothelium by meustrual blood, either there must be 
a solid clement in this blood which aets as a specifie irritant to the 


mesothelium, or else there are scattered throughout the pelvie peritoneum 


/End. 
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areas of potential miillerian tissue which under the specific action of 
menstrual blood develop into endometrial tissue. The lesions are most 
rrequently found in the dependent portions of the pelvis and in its 
natural folds and pockets. Their distribution, therefore, would seem to 
depend more upon gravity and other physical factors than upon the 
presence of areas of dormant endometrial tissue seattered throuchout 
the pelvie peritoneum and in the serosa covering the various oreans and 


structures which may be in the pelvis. 


Fig. 19 Two photomicrographs (x 60) comparing the “uterine mucosa” of the 
ovarian eyst with that lining the uterine envitv. The histologic structure of the two 
tre identical The photomicrograph (te the left) is of the portion of evst wall 
indicated by the arrow in Fig. 158. From the study of other sections of this area 
the gland g could be traced through the cyst wall into the “uterine mucosa” lining 
its cavity. Thi suggests that the endometrial tissue in the ovary might have. pri- 
marily arisen from similar tissue developing upon its surface. The ovarian cyst or 
hematoma could have arisen from the retention of menstrunl blood in endometrial 
tissue in the wary like that in the uterine wall (Fig. 17), just as the hematoma 
in the wall of the cervix shown in Fig. 21 probably arose. 


Menstrual blood undoubted], irritates the peritoneum causing inflam 
matory exudation, granulation tissue, adhesions and peritoneal inelu- 
sions. These would be the very conditions which would favor the reten 
tion and growth of any epithelium or other tissue present in this blood, 
Just as similar peritoneal reactions make possible the retention and 
growth of fragments of cancer eseaping into the peritoneal eavity. 


While menstrual blood may be very injurious to the mesothelium the 
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fragments of uterine tissue in it might remain alive for a longer time, 
beg more accustomed to its presence. 

I fully appreciate the fact that many interesting tubular structures 
and eavities lined by epithelium-like cells, similar to those of the uterine 
mucosa, may arise from the inclusion of peritoneal mesothelium by 
vranulation tissue as a result of peritoneal irritation, but I am not con- 
vineed that these structures ever develop into typical endometrium. On 
the other hand, I do believe that fragments of endometrial tissue escap- 
ing into the peritoneal cavity at times become implanted on the surface 


of the peritoneum much in the manner of carcinoma, and as experi 


Fig. 20.—Two photomicrographs (x 25) of endometriosis of the anterior wall 

of the uterus from the same block of tissue as the section shown in Fig. 17 (the 
upper photomicrograph is from the same section as Fig. 17). The histologie struc- 


ture of the endometrial tissue in this lesion is identical with that shown in Fig. 19. 
The method of the development of the lesion is not indicated in the upper photomicro- 


graph. On the other hand it is suggested in the lower one. The first impression 
is that it might have invaded the uterine wall in an oblique direction from its peri- 
toneal surface. I believe that this is only partly true. The larger space containing 
endometrial tissue is covered mainly by vascular, newly-formed connective tissue. 
I believe that this represents the growth of the tissues of the uterus over endometrial 
tissue developing upon its peritoneal surface, thus enveloping it. Should menstrual 
blood accumulate in these endometrial envities, a hematoma would arise similar 
to the one shown in Fig. 21 and also similar to the ovarian hematoma or eyst. 


mentally accomplished by Jacobson in lower animals. Further studies 
will prove the truth or fallaey of these observations and deduetions. | 
also believe that endometrial tissue in the ovary may arise in like man- 
ner, but am not confident that it accounts for all instances of this tissue 
in that organ. 
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Peritoneal endometriosis may occur with and without demonstrable 
endometrial tissue in the ovaries. If the latter is present it may be small 
In amount and similar to the peritoneal lesions (Migs. 7 and 8), or an 
endometrial CVST | Iie. 14) may be present, The peritoneal lesions may 


be few, small and superficial or extensive. In some instances there may 
be a deep invasion of underlying structures. The histology of the peri- 
toneal changes in these lesions probably represents the reaction of the 
latter to two irritants. one the menstrual blood and the other the endo. 


metrial tissue. That due to the fermer is similar to that found in perit 


~ 


Mig. 21. Photomicrograph €x 10) of an endometrial hematoma in the posterior 
wall of the supravaginal portion of the cervix Canother case) This was associated 
With an extensive peritonenl cendometriosi in the posterior culdesac involving the 
supravaginal portion of the cervix and the rectosigmoid, and an endometrial eyst 
of the right ovary. The histology of the lining of this hematoma is identical with 
that of the endometrial cyst of the ovary reported in this paper, normal-appearing 
‘uterine mucosa to the right, and the greater portion of the hematoma lined by 


epithelium with litthe or no underlying endometrial stroma, and by phagoeytie pig- 
mented cells This hematoma or “eyst’ has obviously arisen from the accumulation 
of menstrual blood in an endometrial cavity. The endometrinl ovarian eyst described 
in this paper might have had «a similar origin 


onitis of infectious and other origin. In addition, blood pigment is often 
present due to the incomplete absorption of the menstrual blood pri 
marily causing the lesions and also from the menstrual reaction of the 
endometrial tissue in them. The reaction of the host toward the ae- 
quired endometrial tissue is similar to that of the tissues of the uterine 
wall to the endometrial tissue invading it in a direct or primary uterine 
endometriosis. 
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It is obvious that many interesting peritoneal lesions may be encoun- 
tered in patients with peritoneal endometriosis, such as typical and 
atypical uterine mucosa on the serosa (Figs. 7 and 10), inelusions of 
endometrial tissue in the peritoneal reactions (Fig. 12), the invasion of 
underlying structures by endometrial tissue (ig. 9) and hematomas 
from the rentention of menstrual blood in endometrial cavities (Fig. 21). 
These endometrial hematomas occur more frequently and reach a larger 
size in the ovaries (Iie. 14) than in other situations, 

Of particular interest in connection with the case about to be reported 
is the presence of endometrial tissue in peritoneal adhesions especially 
those of the wavine fringe-like type (Fies. 10 and 27). The endometrial 
tissue may be on the surface of or embedded in any portion of the adhe- 


sion (sometimes in the very tip) just as caneer is found in the adhesions 


Fig. 22 Photomicrograph (x 10) of the nodule of endometriosis excised from the 
posterior culdesac shown in Figs. 5 and 14, 


of peritoneal carcinosis, IZlematomas from the retention of menstrual 
blood might arise in the endometrial tissue of these adhesions just as they 
arise in the uterine wall, ovary, or any other organ or strueture invaded 
by this tissue. The simplest form of an endometrial eavity containing 
menstrual bloed is a dilated gland and the more complex and the more 
readily recognized ones are those lined wholly or in part by typical endo- 
metrial tissue (Fig. 21). It might seem that less resistance would be 
offered to the accumulation of blood in endometrial tissue in adhesions 
than in the firmer structure of the uterine wall and therefore might be 
the more easily distended. 


INGUINAL ENDOMETRIOSIS 


Inguinal endometriosis may be defined as the presence of endometrial 
tissue in the groin. It has also been reported as adenomyoma of the 


groin and adenomyoma of the round ligament. 


: / 
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Various theories may be considered for the explanation of the origin 
of the endometrial tissue in this situation and these must be modified to 
meet the conditions found in individual eases. 

1. The congenital theory. The condition arises in developmentally misplaeed por 
tions of the miillerian or wolffian systems. 

2. The metaplasia theory. It is due to a metaplasia of the mesothelial lining of 
the processus vaginalis peritoneii or of the endothelial lining of dilated vessels, 

3. A direct extension alone the round ligament from a peritoneal endometriosis 
about the abdominal inguinal rine. 

Metastatic through lymphatics or veins secondary to a peritoneal endometriosis 


invading the vessels accompanying the round ligament or from a primary uterine 


A 
\ 
? 
viy 
Fig. 23. Photomicrograph €x 10) of a cross section of the rivtht tube showing 


endometriosis in its lateral wall. The invasion of the tube by endometrial tissue 
is in large part accomplished by the “buckling in” of the tubal serosa and the local 
hyperplasia resulting from its reaction to the endometrial tissue. 


endometriosis, or even from endometrial tissue eseaping into the uterine vessels dur 
| 


ing menstruation. 
5. Implantations in a hernia sac, or if we accept the metaplasia theory it is due 


to the reaction of the peritoneum of the sae to menstrual blood escaping into it. 


In a previous communication* I reported three cases of inguinal endo 


metriosis. 


In the first ease the endometriosis was situated just below the external abdominal 
rine and the round ligament was not observed during the operation. An extensive 
pelvie peritoneal endometriosis was present with invasion of the uterine end of the 
round ligament and the structures about it, on the same side as the endometrial tis 


sue in the groin. 
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In the second case the mass of tissue whieh included the glands was adherent to 
the side of the terminal portion of the round ligament but I was unable to demon- 
strate actual invasion of that structure. A pelvie peritoneal endometriosis was also 
present in this case with an invasion of the tissue between the layers of the broad 
ligament below the uterine end of the round ligament of the same side as the lesion 
in the groin. I inferred that the endometrial tissue in the groin in both of these 
cases might have been secondary to that in the pelvis by metastasis through lymph 
vessels or veins accompanying the round ligament. 

In the third case a femoral hernia was present and the tissue containing the endo 
metrial elements was densely adherent to the anterior surface of the femoral vein 
just below the sac of the hernia. I was unable to find any endometrial tissue in the 
hernia sac nor did T determine the exact relation between the sae and the endo- 
metriosis. (I wish that IT had had my present knowledge of the subject at that 


time. The pelvie organs were inspected but not removed. Gross evidence of pelvie 


Fig. 24.—Photomicrograph (x 25) of the endometrial tissue shown in Fig. 23 
Its histologic structure is identical with that shown in Fig. 19. The endometrial 
tissue is “dipping” into the wall of the tube, and the tissues of the latter have grown 
over’ it. 


peritoneal endometriosis was not observed. The uterus was slightly enlarged with 
what appeared to be a small leiomyoma presenting between the layers of the broad 
ligament of the same side as the endometrial tissue in the groin. In the discussion 
of the etiology of the ectopic endometrial tissue in this instance T considered the pos 
sibility of metastasis through Ivmph vessels or veins from a primary uterine endo- 


metriosis or from endometrial tissue escaping into uterine veins during menstruation. 


The case about to be reported was briefly mentioned in a footnote of 
this article.* 


REPORT OF CASI 


Endometriosis of the sae of a right inguinal hernia associated with pelvie peri- 


toneal endometriosis. Peritoneal lesions in the posterior and anterior euldesae, in the 


wall of the right tube, and in the hernia sae ineluding its neck (the lumen of the 
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latter having been occluded ( 


r nearly so, by the endometriosis in its walls). Endo- 
metrial cyst of the left ovary. 


The patient, unmarried and aged forty-four, complained of a right inguinal 
hernia. Menstruation was regular, moderate in amount until the last two years when 
it had become quite profuse. Menstrual pain had not been a marked symptom, 
The patient stated that she had been more conscious of the hernia during her men- 
strual periods the last year. (This latter information was obtained after the opera- 
tion when the exact nature of the lesion of the hernial sac had been ascertained.) 
The menstrual flow occurred from June 10 to June 16.) The hernia had been notieed 
for two years and had been reducible until the last four months. Pelvie examination 
demonstrated that the uterus was slightly enlarged and retroverted with a nodular 
induration in the culdesae and an adherent ‘feystic’’? mass to the left of the uterus. 


The preoperative diagnosis was right inguinal hernia, probably containing omental 


Fig. 25. Photomicrograph €x 10) of a cro tion of tl neck of the hernia 
sac near the internal abdominal rine. The round ligament appears in cross section, 
and the lumen of the canal is situated just above it. A pigmented peritoneal lesion 


(B) containing “endometrial stroma” and phagocytic cells but no glands is present 
in the wall of the canal. 


tissue, a myomatous uterus associated with endometriosis in the euldesae, and an 
endometrial eyst of the left ovary. The operation occurred at the Albany Ilospital 
July 3, 1925. <A median incision was first made. The uterus was found to be 
slightly enlarged, due to a small intramural leiomyoma in its anterior wall, retro 
verted and displaced to the right by an adherent cystic left ovary. Both tubes 
appeared patent and normal. The right ovary was of normal size and, except for 
pigmentation on its under surface, it appeared normal. Similar pigmented areas 
were also present in the dependent portions of the anterior culdesac, on the anterior 
surface of the uterus mesial to the round ligaments, on the anterior surface of the 
broad ligaments and in the vesicouterine fcld of the peritoneum (Fig. 15). The 
peritoneum about the right internal abdominal ring was puckered and pigmented 
(Fig. 6). The left ovary was eystie, enlarged, and firmly adherent by its lateral 


and under surfaces to the posterior laver of the left broad ligament. The left ovary 
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was freed with difficulty and without rupturing its cyst by removing with it portions 
of the adherent posterio} layer of the left broad ligament. On exposing the posterior 
culdesac (Fig. 14), an area of pigmentation was found on the posterior surface of 
the uterus near the attachment of the right broad ligament. There was marked 
induration in the culdesae just mesial to the uterine end of the right uterosacral 
ligament. This was also pigmented bat differed in its appearance and consistency 
from the other pigmented areas just described. I believe that it represented an older 
lesion. A similar lesion was also present on the right uterosacral ligament and in 
the wall of the right tube near its fimbriated extremity. The appendix, left tubs, 
ovary and uterus were removed. The pigmented portion of the right ovary was 
excised and also a portion of the right tube and the pigmented indurated tissue in 
the culdesae. The right round ligament including the peritoneum about the internal 


abdominal ring and the entire hernia sae were removed in one piece. The hernia 


Fig. 26.—Photomicrograph (x 10) similar to the preceding one but at a lower 
level. The walls of the canal were torn in cutting the section. An endometrial 
polyp End. (see Fig. 27) developing in or attached to the tip of an adhesion lies in 
the lumen of the canal. 


was repaired and the abdominal incision closed. The patient made a satisfactory 
convaleseenee, 

Pathologic Findings.—The left ovary was enlarged (greatest diameter 6.5 em.), 
its surface was smooth exeept over the area which had been attached to the posterior 
layer of the left broad ligament. On section it was found to have been almost en 
tirely replaced by a hematoma with chocolate-like contents (Fig. 14). The lining 
of the walls of the hematoma presented the varied histologie structure so often 
found in endometrial eysts or hematomas, low to columnar epithelium with little 
or no underlying stroma similar to that of the uterine mucosa, pigmented phagoeytic 
cells beneath the epithelium, phagoeytie cells without an epithelial eovering (Fig. 
15) and seattered here and there areas of uterine mucosa with a structure identieal 


with that of the endometrium of the accompanying uterus (Figs. 1S and 19). The 
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areas of uterine mucosa were most numerous in the portion of the cyst wall Whieh 
had been attached to the broad ligament. Glands or tubules of the structure of the 
uterine mucosa were found on the outer surface of this portion of the eyst and these 
could be traced through its wall into the endometrial tissue lining it, thus suggest 
ing that the endometrial tissue in the eyst had arisen from similar tissue developing 
or deposited on the surface of the ovary with its subsequent invasion of that organ 
and that the hematoma was created by the retention of menstrual blood in the endo 
metrial cavity thus formed. The adhesions between the ovary and the broad liga 
ment could have arisen either from the perforation of the eyst and the reaction to 
its escaped contents or from the reaction to the endometrial tissue developing on its 
surface, 

The pigmentation on the surface of the right ovary Was due to phagocytie cells 
in newly formed connective tissue on the surface of that organ, apparently represent 
ing an incomplete absorption of blood deposited there. Tnelusions of the surface epi 


thelium of the ovary were found in these lesions but no endometrial tissue (Fie. 16), 
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Fig. 27.—Photomicrograph (x 60) of the pedunculated endometrial polyp Hund 


shown in Fig. 26. The endometrial tissue has developed in or has become attached 
to the tip of an adhesion, the latter forming the pedicle of the polyp. The polyp 
consists of typical uterine glinds and stroma and strongly suggests an implantation 
\ pigmented peritoneal lesion is present at PR, 


The pigmented peritoneal lesions (Figs. # and 15) in the anterior culdesac pre 
sented a histologic picture similar to those of the right ovary except that they rep 
resented a later stage of the peritoneal reaction and typical endometrial tissue was 
found in some of these (Figs. 17 and 20). In one a definite endometrial cavity had 
developed without retention of menstrual blood. One could readily imagine that had 
menstrual blood accumulated in this eavity a hematoma would have resulted similar 
to that in the left ovary. 

The endometriosis (Figs. 5, 14 and 22) in the posterior culdesae apparently rep 


resented an older lesion as shown by its being more circumscribed, less vascular, the 


increase in connective tissue about it and the relatively small number of phagocytic 
cells near its surface. 

The uterine mucosa was normal and a typical intramural leiomyoma was present 
in the anterior wall. 

The neck of the hernia sae was occluded or nearly so by the peritoneal reaction 


towards the endometriosis in this situation. The histologie structure of these lesions 
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was identical with that of the other peritoneal lesions and in addition two other very 
interesting conditions were present. One of these was an endometrial polyp with a 
long pedicle suggesting that endometrial tissue had developed or had been eaught in 
the tip of an adhesion (Figs. 26 and 27). The endometrial tissue consisted of 
stroma and glands of the structure of the uterine mucosa. A polyp similar to this 
might have been the forerunner of the two peduneulated hematomas found in the 
hernia sac. The other lesion was a small mass of endometrium attached to the wall 
of the sae, Which consisted of both stroma and glands (Fig. 28). The eellular ele 
ments of both of these stained poorly as though the tissue was neerotie or degen 
erating. On the other hand, healthy appearing endometrial tubules had apparently 
arisen from this tissue and had invaded the underlying strueture. The condition 
strongly suggested that a fragment of uterine mucosa had beeome lodged in the 


neck of the sae and had encountered difficulty in becoming engrafted (Fig. 29). 


AS 


Fig. 28.—Photomicrograph (x 10) similar to Fig. 26 but at a lower level. The 
lumen (L-L) of the canal is partially obliterated by an inflammatory reaction at X. 
An endometrial lesion (Lnd.) is present on and is invading the wall of the canal. 
See also Fig. 29. 


Adhesions were present in the hernia sac. Phagocytic cells and endometrial tissue 

Figs. 6, 31 and 32) were found in its wall as in the peritoneal lesions in the pelvis. 
The most striking lesions in the sae were two pedunculated hematomas (Fig. 6). 
The larger hematoma consisted of a connective tissue sae lined by flattened cells and 
filled with blood. There was no elue found to indicate its etiology exeept that it 
might represent a later stage of the condition found in the smaller one. The latter 
also had a cellular lining, in places east off into its cavity (possibly eaused by the 
trauma of the operation). These cells were low to cuboidal, similar to those found 
lining certain portions of the endometrial ovarian eyst. The underlying tissue in 
places resembled endometrial stroma. The eontents of the hematoma consisted of 
blood and pigmented phagoeytie cells (Fig. 33) similar to that of the ovarian hema- 
toma. It is possible that these hematomas (especially the smaller one) might have 


arisen from the aeeumulation of menstrual blood in endometrial tissue caught or 
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Fig. 29.—Three photomicrographs (x 60) of the endometrial tissue upon and 


invading the wall of the inguinal canal shown in Fig. 28. The lksion upon the 
surface consist of endometrinl troma and glands which stain poorly and appear 
to be partially necrotic. This portion suggests an endometrial implantation which 
had encountered difficulty in becoming established or is degenerating. Healthy-ap- 
pearing endometri:l ti e mvevted the well of the canal and apparently came 


from a direct extension of that in the implant. 


Fig. 30.—Photomicrograph (x 10) similar to Fig. 28 but at a lower level and 


within the hernia sac. Adhesions are present and an enlometrial lesion ( End.) 
situated in the wall of the sac lateral to the round ligament. 
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jeveloping in an adhesion as is occasionally encountered in peritoneal endometriosis 
(Figs. 10 and 11). The patient at times had worn a truss which may have trau 


matized and distorted these lesions. 


ETIOLOGY OF THE ENDOMETRIAL LESIONS IN TILIS CASE 
The character and the distribution of the peritoneal lesions, found at the opera 
tion, indicated a peritoneal reaction (peritonitis) apparently due to the eseape of 


blood or bloody fluid into the pelvie cavity (Figs. 15, 14, 16 and 17). The pigmenta- 


tion of the lesions was due to the incomplete absorption of blood (Figs. 3, 4 and 5). 


Their histologic structure showed a peritoneal reaction with newly formed connective 


tissue (sears) containing phagoeytie cells filled with blood pigment and also inclusions 


Fig. 31.—Photomicrograph (x 8) of a section through the wall of the hernia 
sac and the smaller pedunculated hematoma shown in Fig. 6. The hematoma is 
partially lined by low to cuboidal epithelium-like cells (Fig. 33) and in a few areas 
in underlying tissue is present resembling endometrial stroma. The contents consist 
of blood and phagocytic cells containing blood pigment. The epithelial lining and 
contents of the hematoma are identical with that of portions of the endometrial 
cyst of the ovary. The histology of the lesion suggests that it could be of endome- 
trial origin similar to the hematema shown in Figs. 2 and 10, and that the hematoma 
is due to the accumulation of menstrual blood in an endometrial lesion. The endome- 
trial tissue in the wall of the hernia sac is apparently deeply imbedded in it, and 
there is a hyperplasia of the tissue surrounding it. For possible explanation of the 
development of the endometrial lesion in this situation see Fig. 32. 


of the surface epithelium of the ovary (Fig. 16) and of the peritoneal mesothelium. 
In addition histologically typieal endometrial tissue was found in some of these 
sears (Figs. 17 and 20), some of which (those in the posterior culdesac) were evi 
dently older than others, indicating that there had been at least two different and 
distinet attacks of peritonitis arising from the escape of some material into the 
peritoneal eavity. 
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The lesions oeecurred in natural depressions and pockets of the pelvis (Figs, 13 
and 14) and therefore their distribution would seem to be dependent more upon 
gravity and other physical factors than scattered areas of dormant endometrial tis 
sue. The left ovary, containing the endometrial eyst, was fused by its under and 
lateral surfaces to the posterior layer of the left broad ligament (Fig. 14). It was 
evident that this fusion was due either to the loeal reaction arising from the eseape 
of the contents of the eyst into the peritoneal cavity through a rupture or perfora 
tion of the evst or else a peritoneal irritant from another souree had been respon 


sible, both for the endometrin! tissue of the ovarian evst and the reaction about it. 
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Fig. 32.—VPhotomicrograph (x 8) of a section from the same block as the pre- 
ceding one. The right half of the wall of the sac is thrown into folds which are 
held together by adhesions upon the surface. These adhesions consist of vascular, 


newly-formed connective tissue with clumps of phagocytic cells containing blood pig- 
ment. The endometrial tissue developed in the pockets between the folds of the sae. 
See also Fig. 31. The subsequent fusion of the folds, together with the adhesions 


upon the surface, caused the endometrial lesion shown in Fig. 31. Menstrual blood 
escaping into the hernia sae and settling in the pockets between the folds of the sae 
might have caused the inflammatory reaction with resulting adhesions and fusion of 
the folds. The phagocytic cells containing blood pigment might represent the in- 


complete absorption of this blood or blood from the menstrual reaction of the en- 
dometrial tissue in the lesion. The endometrial tissue developing in the bottom of 
the pockets must represent either an implantation of endometrial tissue which we 
know is often present in menstrual blood or else the reaction of the peritoneal 
mesothelium to some specific ingredient of this blood. I believe the former. 


Some of the peritoneal lesions could have arisen from the eseape of the contents 
of the endometrial cyst into the peritoneal cavity but those in the anterior eculdesae 
(Fig. 15) suggested a more recent development than those about the left ovary. 
Their distribution could be more readily attributed to material escaping through the 


left tube; both tubes were patent. 
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It would seem that we are warranted in assuming that the peritoneal lesions arose 
from the local reaction of the peritoneum to blood or bloody fluid escaping either 


through the tubes as a back flow of menstrual blood or from the perforation 01 


rupture of the endometrial eyst ef the ovary or from both of these sourees. The 


Conte ‘Sof. 
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Fig. 33. Photomicrograph (x 60) of a portion of the wall of the hematoma 
shown in Fig. 31. In places an epithelial lining of cuboidal cells is present. The 
contents consist of blood, phagoeytie cells containing blood pigment, and cast-off 
portions of the epithelial lining. The lining of this hematoma and its contents are 
similar to that of portions of the endometrin! evst of the ovary, and thus suggests an 
endometrial origin for the 


Fig. 34. Photomicrograph (x 60) of a portion of the wall of the he rnia sac con- 
taining endometrinl tissue shown in Fig. 31. The histologic structure of the endo- 
metrial tissue is identical with that often found in a direct or primary endometriosis 
irising from the invasion of the uterine wall by its mucosa. 


newly-formed connective tissue, containing phagocytic cells and mesothelial inclusions 
could have arisen and probably at least partly arose from this souree. The endo 
metrial tissue present in these peritoneal reactions must have been formed either 


from the enerafting of fragments of endometrial tissue, whieh we know are often 
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present in menstrual blood, or else in some way the peritoneum was converted into 
endometrial tissue by an irritant present in menstrual blood and not found in othe; 
well-known agents of peritoneal irritation. 

The lesions in the hernia sac (Figs. 6 and 25 to 54 inclusive) were similar to 
those in the natural peritoneal depressions ot the pelvic eavity and undoubtedly had 
a similar origin. 

Glands or tubules of endometrial type were present on the outer surface of tho 


portion of the left ovary which was fused with the posterior laver of the broad 


ligament. These could be traced through the wall of the cyst into the endometrial 
tissue lining its cavity (Figs. 18 and 19). This suggested that the endometrial tis. 
sue in the ovary came from this source and that the cyst arose from the aceumula 
tion of blood (menstrual) in an endometrial cavity developing in the ovary, just as 


a similar cyst or hematoma might have developed in the endometrial cavity present 


in the anterior wall of the uterus (Fig. 20). The endometrial tissue in the left 


ovary must have come either from an implantation or else from the stimulation of 


potential endometrial tissue in that organ. 


Menstrual blood escaping into the peritoneal eavity as a back flow 
through the tubes might have directly or indirectly caused all of the 
endometrial lesions present in this case by the local irritation of the 
peritoneum and the implantation and growth of endometrial tissue pres- 
ent in this blood or from the specific influence of some ingredient of 
that blood on the peritoneal mesothelium and surface epithelium of the 
ovary, My reaction is that the endometrial tissue in the peritoneal le- 
sions originated by implantation in the same manner as the cancer in 
peritoneal carcinoma may arise from the implantation of fragments of 
caneer escaping into the peritoneal cavity, and as experimentally proved 
hy Jacobson in the lower animals, and that the endometrial tissue in the 
ovary might or might not have had a similar origin. 


CONCLUSIONS 


The clinical and pathologie study of pelvie peritoneal endometriosis 
convinces me that it is usually due to the escape of menstrual blood into 
the peritoneal cavity with the subsequent local reaction. Menstrual blood 
at times passes into the peritoneal cavity as a back flow from the uterus 
through the tubes, from the tubal mucosa itself, from the perforation of 
an endometrial hematoma of the ovary and possibly from endometrial 
tissue on peritoneal surfaces. Menstrual blood, like other irritants, 
causes granulation and sear tissue, adhesions and peritoneal inclusions. 
In addition endometrial tissue is often found on the surface of or im- 
bedded in these peritoneal lesions and must arise either from the im- 
plantation of fragments of uterine mucosa which we know are often 
present in menstrual bloed, or else in some way the peritoneum is con- 
verted into endometrial tissue by the specifie stimulation of some ingre- 
dient of this blood. The experimental work of Jacobson demonstrates 
that similar peritoneal lesions may be produeed in rabbits and monkeys 
by seattering bits of their uterine mucosa in the peritoneal eavity of 


these animals. Clinical observations indicate or at least suggest that 
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endometrial tissue may be successfully transplanted in human beings. 
The local peritoneal reaction towards the menstrual blood creates con- 
ditions favoring the retention and engrafting of any living tissue in this 
blood, just as similar reactions make possible the implantation of frag- 
ments of cancer escaping into the peritoneal cavity. These implantation- 
like lesions occur most frequently in the dependent portions of the pelvis 
and in its normal peritoneal pockets and folds. It is natural to assume 
that they might occur in a hernia sae just as tuberculosis and careinosis 
lave been found in the hernia saes of patients having peritoneal tuber- 
culosis and eareinosis. A case is reported of pelvie peritoneal endometri- 
esis associated with an endometrial evst of the ovary and an inguinal her- 
nia. Peritoneal lesions containing endometrial tissue were present in both 
the anterior and posterior culdesae and also in the walls of the hernia 
sac including its neck, the lumen of the latter having been oecluded (or 
nearly so) by the endometriosis in this situation. Observations made at 
the operation and the laboratory study of the specimens removed indi- 
cate that the pelvie peritoneal lesions and those of the hernia sae had 
a common origin and from some material escaping into these cavities 
and the local reaction to the same, | believe that this material was 
menstrual blood. The endometrial cyst of the ovary is evidence that 
a perforation may have occurred and the patent tubes are two avenues 
by which menstrual blood may have reached the peritoneal cavity 
and the hernia sae. 
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THE SIGNIFICANCE OF UTERINE MUCOSA IN) THE 
FALLOPIAN TUBE, WITIL A DISCUSSION OF TILE 
ORIGIN OF ABERRANT ENDOMETRIUM 


By Eni Novak, M.D., Mp. 


(From the Gynecological Department of the Johns TIopl ins Unive rsity Medical 


School) 


HE gynecologic literature of recent years contains no finer example 

of seientifie research than is presented by the elinicohistologie 
studies of Sampson! upon the general subject of pelvic endometriosis. 
Though not the first to deseribe the oceurrenece of eetopie endo- 
metrium, none will dispute the fact that his studies have thrown an 
entirely new light upon the subject, not only by emphasizing the 
ereat frequeney of the lesion, but also by offering a point of view 
broad enough to embrace a number of conditions hitherto described 
as quite separate entities, and infrequent ones at that. Gynecologists 
the world over have been put on the alert for this condition, and the 
work of the gynecologic pathologist has been given a new zest. 

In common with others, we have searched our material from this 
standpoint, and have found endometrial tissue in many cases where 
its presence formerly had been overlooked. The fact that its’ inei 
denee in our observation has been considerably less than that found 
by Sampson may be due to less searching examination of our patho- 
logie material, to differences in interpretation, or to both these 
factors. 

The present communication, however, does not deal with the general 
subject of endometriosis, but only with one of its aspeets, the manner 
of origin of the ectopic endometrium. The menstrual regurgitation 
theory suggested by Sampson is a somewhat alluring one, and has at- 
tained rather general aeceptanece. Sampson has extended the idea of 
tubal transmission of tissue material to the field of caneer, and be- 
lieves that ovarian cancer may be the result of the implantation into 
the ovaries of cancer material which has passed out from the uterus 
through the tubal lumen. The tubal regurgitation theory of Sampson, 
therefore, assumes a very pivotal importance in connection with both 
pelvie endometriosis and pelvie cancer, and hence it would seem worth 
while to bring forth all evidence tending to prove or disprove its correet- 
ness. It is only fair to say that Sampson has taken a very open-minded 
stand on this question, and recognizes the possibility of other etio 


logic factors than the one of tubal regurgitation. It is the latter, 


*Read at the Fifty-first Annual Meeting of the American Gynecological Society, 
Stockbridge, Mass., May 22, 1926. 
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however, Which he has particularly stressed, and whieh he has ap- 
plied, not only to endometriosis, but also to the question of the pos- 
sible extension of fundal carcinoma. It is this theory whieh has, 
therefore, been definitely associated with his name. 

The demonstration of tissue in transit in the tubal lumen would 
seem especially important in the elucidation of this problem, and yet 
only a few observations of this sort, chiefly very unconvincing, have 
been made. With the recent great development of interest in the 
histology of the uterus and ovaries, which has been stimulated by our 
new knowledge of the evelic physiologic changes which they exhibit, 
there has been very little interest in the study of the fallopian tubes. 
And yet, such a study offers rich rewards. For example, no one has, 
so far as | know, ever indisputably demonstrated a human ovum in 
its tubal stage, Le., before implantation. All of the young human 
embryos which have been described have already been implanted in 
the uterus, and we are, of course, lacking in direct observations upon 
the preimplantation phases of development of the fertilized ovum. 
This important gap will be filled sooner or later, no doubt, by the 
discovery of the fertilized ovum in the tube. 

It is surprising, in view of the countless sections of tubes which 
have been studied the world over, that such a discovery has not al- 
ready been made, especiaily when one considers the comparative ease 
with which the ova can be recovered in some of the lower animals by 
washing out the generative tract... In pigs, in which the occurrence 
of ovulation is definitely related to coitus, sueh studies have vielded 
ova at all stages of early development, as can be seen in the remark- 
able series of photographie studies in the Carnegie Institute of Em 
bryology, shortly to be published by Dr. Streeter, director of the 
Institute. 

In the human being the problem is rendered far more difficult by 
the uncertainty as to the exact time at which the individual woman 
ovulates, but there is no reason why persevering studies, made on 
the tubes of women operated upon at the usual time of ovulation, 
should not sooner or later yield a valuable material. IL have recently 
been trying to develop a clinical technic of tubal washing, based upon 
that employed in some of the lower animals, but cannot report on this 
as yet. It would seem to be the simplest method of demonstrating 
the presence of loose bits of endometrial or cancer tissue. 

The method of study employed for the present investigation was 
the much more prosaie one of studying large numbers of sections of 
tubes, in the hope that bits of uterine mucosa would lnekily be enecoun- 
tered in the occasional case. Serial section study of a structure like 
the fallopian tube is, of course, impracticable. Without this, even 
the study of numerous sections from many blocks may miss any con- 
tained bits of uterine mucosa. By the study of hundreds of tubal 
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sections we have in a small series of cases been rewarded by being 
able to demonstrate endometrial particles of various sizes lying free 
in the lumen. Small as the number is, I believe it is larger than has 
been available in the entire literature heretofore. Indeed, I have been 
able to find only five similar cases, in addition to the one pictured by 
Sampson, which impresses me as rather unconvincing. In 1912, long 
before Sampson’s work, Jiigeroos* briefly described three cases, in all 
of which the migrating endometrium was evidently of the nonmen- 
struating type (postmenstrual or interval). Nothing is said of the 
eondition of the ovaries, and no menstrual histories are given. In 
Lahm’s recent case’ the operation was done on the sixteenth day of 
the evele, and in Cordua’s case,” even more recent, there had been eon- 
stant bleeding from a cervical cancer for six weeks. In the former 
the endometrium showed an early interval pieture; in the latter it was 
in an early premenstrual phase. Both authors discuss the possibility 
of the endometrium having been squeezed into the tubes by the opera- 
tive manipulation, and both express the view that such an oecurrence 
is not sufficiently common to lend support to Sampson’s theory. 

More important than the mere demonstration of this tissue in the 
tubal lumen, however, is the application of these findings to Samp- 
son’s theory of menstrual regurgitation. Some of my cases are of 
exceeding interest in this respect, while the others possess much less 
significance, chiefly because of the fact that all or a part of the ovarian 
tissue was conserved to the patient, and hence was not available for 
study. Even when the ovary is available, it is easy to miss endo- 
metrial tissue unless blocks are cut from the fresh, unfixed tissue, for 
fixation obliterates the distinctive appearance of the endometrium 
unless present in large amount, as with definite chocolate cyst forma- 
tion. It is well worth while, in all suspected tissue, to cut numerous 
blocks when the tissue is still fresh. Endometrial tissue will be found 
much more elusive when one searches for it in ovaries which have 
been fixed, as I have found to my regret in this study. No other 
problem in gynecology illustrates more forcibly the importance to 


the surgeon of being his own pathologist. 


CASES SHOWING ENDOMETRIAL TISSUE LYING FREE IN THE TUBAL LUMEN 


CAsE 1.—The patient, A. M., was forty-eight years old and complained chiefly 
of painful menstruation and painful defeention. These symptoms had been present 
for two years. Menstruation had begun at twelve years. It occurred at regular 
four-week intervals and lasted 7 days (formerly 5 days . There was severe colicky 


pain on the first two days. The last period had begun on June 14. For two years 
there had been severe pain on defecation, especially on the first few days of 
menstruation. 

Examination showed the uterus to be of normal size and in normal position. 
Behind the cervix there was a small eluster of nodules, the largest about the size 


of a pea. Both tubes and ovaries appeared to be adherent and tender, though not 


much enlarged. 
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Ope ration, on July 11, consisted in supravaginal hysterectomy, double salpingo- 
oophorectomy, and appendectomy. The uterus was slightly above the average 
size and adherent posteriorly to the rectum. The tubes were patent and, together 
with the ovaries, matted to the posterior surface of the uterus and broad ligaments. 
On separating these adhesions each ovary was seen to contain a chocolate cyst 
about diameter. A number of small nodules, containing chocolate colored 
blood, were found in the uterosacral ligaments. The reetum was adherent to the 
back of the cervix. 

Fig. 1 shows a section of the outer third of the right tube. Within the lumen 
one rather large and several smaller particles of perfectly definite uterine mueosa 
are seen. The uterus shows a typical premenstrual endometrium (Fig. 2). The 
ovaries both show considerable endometrial tissue, the most interesting feature, 


from the present standpoint, is the presence on the free surface of premenstrual 


Fig. A, \ section of the outer third of the tube, showing several particles, one 
quite large, of well-preserved premenstrual endometrium (not menstrual or degener- 
ated). The woman was not menstruating, and the uterine endometrium shows a 


characteristic premenstrual hypertrophy (see Fig. 2). The patient expected to men- 
Struate in a day or two. The larzer bit of mucosa in the tube (upper right quadrant) 
could hardly have entered the inner orifice of the tube (see Fig. 4). The logical 
source of the migrating mucosa is the endometrium on the free surface of the ovary 
(see Fig. 3). The same magnification was used for Figs. 1, 2, 3, and 4. 


endometrium just like that in the uterus, but also like that which lies free in the 
lumen (Fig. 3). The illustration, moreover, shows the polypoid projection. of 
premenstrual endometrium to be direetly continuous with mucosa exactly resembling 


that which is normally found lining the tube. It is apparently the fimbria ovariea. 


Comment.—At first thought one mieht interpret the findings in 
this case as confirmatory of Sampson’s theory of tubal regurgitation 
of uterine mucosa. There are a number of serious objections to sueh 
an interpretation. 

In the first place, the woman was not menstruating, a faet which 
was checked up before as well as after the operation. Secondly, the 
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Fig. 2.—Intact endometrium, with premenstrual hypertrophy, of patient in whos¢ 
tube free mucosa was found (see Fig. 1). The ovary of the 


‘ same side showed pre- 
menstrual endometrium also (Fig. 3) 


Fig. 3 Polypoid mass of premenstrual endometrium on surface of ovary, neal 
hilum, in close contact with the open mouth of the tube. There was a great deal 
of endometrium in other parts of the ovary also, and this offers a logical explanation 
for the free particles, which huve probably broken off from the ovary and are migrat- 
ing down the tube toward the uterus (see Fig. 1). This is certainly far more likely 
than to assime that the free purticles” brol otf fro. the uterin surface er tered 
the tiny uterine opening of the tube, traveled up-stream, and, after several days, 
were still able to grow on the ovary. 
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mucosa of the uterus is not of the menstruating type, but is typically 
premenstrual, with no signs of degeneration and with an intaet sur- 
face covering. Thirdly, the tissue which lies free in the lumen of 
the tube is likewise of the premenstrual type, and is well preserved. 
Fourthly, the migrating bits of uterine mucosa are so large that it is 
almost incredible that they could have made their way into the 
uterine end of the tube. A section of the cornual portion of the tube 
is shown in Fig. 4, and is seen to be narrower than the larger por- 
tion of endometrium in the tubal lumen. Fifthly, the endometrium 
on the surface of the ovary offers a far more logical explanation of 


the uterine tissue in the tube. It is easy to see how particles of the 


Fig, 4.—Section of interstitin] portion of the same tube shown in Fig. 1, which 
contains free uterine mucosa. The lumen, which is of about the usual size for the 
normal tube in this region, seems too small to give passnge to such a large particle 


of mucosa as is seen in Fig. 1, or in Figs. 7, 8, 9, or 10. All these photomicrographs 
ire with the same magnification 


ovarian endometrium can break off, readily entering the wide open 
funnel of the tube and passing down its lumen, just as the ovum does. 
In other words, I believe that the evidence in this ease points to 
the ovary as the origin of the migrating endometrium, which, there- 
fore, is passing towards and not from the uterine cavity. 

The same explanation can be made of the single example pictured 
by Sampson of free endometrium in the tube. It is possible that the 
colored photomicrograph may not do his section justice, for it would 
seem to leave doubt as to the endometrial nature of the tissue in the 
lumen of the tube. Aside from this, however, free endometrium in 


such a case, according to my observations, would be much more 
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likely to have its source in the ovary. This interpretation of Samp. 
son’s ease is strengthened by the picture which he presents of a large 
endometrial area near the surface of the ovary of the same ease. 
This, to my mind, is the logical source of the endometrial tissue in 
the lumen of the tube. 

There is no reason, of course, whiv endometrial tissue should not 
sooner or later be found in the lumen of tubes removed during actual 
menstruation. Even if it were, I believe that the evidence presented 
in this paper would indicate that it had its origin in the ovary rather 
than in the uterus. 


Case 2.—M. R., white, aged forty-eight years, was admitted on July 31, 1925, 


with a history of irrregularity of menstruation for 8 years. The periods begat 


at fifteen years, and had previously occurred at t-week intervals, with a moderate 


flow lasting one week. About 8S years ago the menses became irregular, with 
periods of amenorrhea often lasting 3 months. They were at times quite free 
and prolonged (6 days to 2 weeks). On Dee. 1, 1924, there was a free flow lasting 
2 weeks, then amenorrhea to Mareh 1, at which time a normal period occurred. 


Following this there was amenorrhea to June 1, when a free flow of 5 days oceurred. 


Since then there has been some irregular bleeding, with slight dull pain in the 


lower abdomen. The patient had been married 30 years and had had 12 full 
term pregnancies. 


Examination showed marked relaxation of the outlet, with cystocele and reetocele. 


The cervix was three times the normal size, with a deep laceration, but no sugg 


gges 
tion of malignancy. The fundus was likewise enlarged to two or three times 
normal size, but no adnexal abnormalities were palpated. 

Operation, on August 1, 1925, showed the uterus to be three times the normal 
size as the result of the presence of adenomyoma. Because of the patient’s age, 
the long history of bleeding, and the condition of the cervix, panhysterectomy was 
done, together with double salpingo-oophorectomy. The tubes were open at the 


time of operation and the ovaries were described as relatively normal. The section 


shown in Fig. 5 is taken from the right tube and contains definite endometrial 
stroma in its lumen, but without glands. There is also a definite but small amount 
of endometrium in the hilum of the right ovary (Fig. 6). The uterus shows an 
adenomyoma and the surface endometrium exhibits a typical interval pattern, with 
a tendency to mild hyperplasia in some areas, and is, of course, totally different 
from that of a menstruating endometrium. 

Here again we have endometrium in a tube which is open to communication 
with an ovary also containing endometrium. The operation was done at a time 
apparently removed from menstruation, the endometrium being of the characteristic 
interval type. 

Case 3.—L. W., colored, aged twenty-five years, was admitted on June 15, 1925. 
Her ehief complaint was pain in the lower 


September of 1924. There 


abdomen, chiefly left-sided, since 
was also considerable dysmenorrhen and some leueorrhea. 


The menses had appeared at fourteen, with 28 day intervals and 


moderate flow 


the one preceding, 


lasting } days. The date of the last period was June 1, 1925, 
May 3, 1925. She had been married 12 months and had had 3 misearriages in the 
past few years. 

Examination showed marital outlet, with no relaxation. Cervix high in vault, 


pointing downward and backward. The uterus was normal in size and position. 


The left tube and ovary were definitely adherent though only slightly enlarged. The 


right adnexa could not be felt. 
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Fig. 5.—Section of tube containing an island of what is evidently uterine stroma, 
thouvh no glands are seen. The patient had had slight irregular bleeding for two 
months, but the uterus shows a characteristic interval endometrium. The likely 
source of the endometrium in the lumen would seem to be the ovary of the same 
side, for it contains endometrial tissue (see Fig. 6). 


Fig. 6.—Ovarv of same ense as tube shown in Fig. 5. It shows definite endome- 
trium. It is probable that more abundant areas could be found if extensive search 
Were made for them. 


At operation, on June 16, 1925, the otherwise normal uterus was found tightly 
adherent to both rectum and bladder. Both tubes were open but both showed ¢con- 


siderable enlargement and thickening, with firm surrounding adhesions. The opera- 


tion consisted in left salpingo-oophorectomy, right salpingectomy, modified Coffey 


hysteropexy and appendectomy. 
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illustrated in Fig. 7 shows definite endometrial tissue in the right 
righ 


surface of the Jeft ovary. It was doubtful whether 
endometrium, This patient was not menstruating at 


the operation, Which was done on about the fifteenth day of 


t 


suggests that it might have been thrown off from the ovary 
as it is typically postmenstrual. There were a few small 
these could 
the time 
the cycle. The 


e tube which contained endometrium was not availabk 


hite, aged forty-eight vears, entered the hospital on September 


history ot uterine bleeding for 3 months. Menstruation began 


at 13, was always irregular, with intervals varying from 21 to 25 days. The dura 


the amount was rather large, and there was slight dysmenor 


were had been marked irregularity, With frequent attacks of 


removed on fourteenth day of menstrual eyele, with several laret 
mucosa In the lumen, Neither the uteru nor the ovary on the 
removed, Certainly, however, neither the menstrual history 
this tissue would justify any association with menstruation. 
trual othe that it been 

i\ 


lasting usually ¢ to 9 days, with periods of about 10 days 


on September 


slight show of blood. The last menstrual period occurred 


1924. There was no bleeding at the time of admission to the 


pels ic absece SS, 


had been married 22 years. There was one child, twenty 


delivery had been instrumental and had been followed by a 


necessitating pelvie puncture. 


a retroverted, adherent uterus and marked tenderness, with 


In both adnexal regions, 


performed September hi M thre uterus was found to be held to the 


fine avascular adhesions. Both tubes were slightly thickened 
] 


Varies, although the fimbriated ends were open, Aside from 


the ovaries were normal. Both tubes were removed, but the 


TUE 
The section 
tube. Its structure 
several days earlier, 
tubules on the 
be considered re 
ot 
for study. 
J 
a 
Fig. 7.—Tube 
particles of uterin 
side of thi tube 
nor the appenrane 
The typical postn 
thrown off several 
between these of 
hospital. ‘The paticnt 
rectum and sigmoid by 
and adherent to the o 
the light adhesions, [jis 
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uterus and ovaries were const rved, except for a small bit of one ovary, whieh was 
excised in order to facilitate removal of one of the adherent tubes. 

The pathologic examination showed a mild chronie salpingitis. In one of the 
tubes there was found a large particle of unquestioned endometrial tissue (Fig. 8). 
It showed a postmenstrual pattern and was well preserved. The operation in 
this patient was done on the eighth day of the menstrual eyele, shortly after the 
cessation of a menstrual period. (See menstrual history. The material available 
for study does not, of course, clear up the question of the endometrial tissue in the 
tubal lumen. The history, however, demonstrates quite clearly that it cannot be 
related to menstruation, which occurred S days before. Aside from this, the tissue 
is too well preserved to be interpreted as tissue cast off at menstruation, while 


the histologie pattern is definitely that of the postmenstrual and not the menstruat 


Fig. 8.—Section of the tube showing «a large particle of uterine mucosa, Operation 
was done on the eighth day of the eyele, and the endometrium in the tube shows the 


usual postmenstrual picture. The uterus and both ovaries were conserved. The 
latter were described as adherent, and may very possibly have contained the endome- 
trium, which would explain the free bits in the tube. \n origin from the uterus 


seems difficult to imagine, if one compares the ize of the particle with the usual 
size of the interstitial tube, as shown in Fig. 4. 


Cask o.—L. R., white, aged thirty-eight vears, was admitted on February 1, 
1925, with the complaint of pain in the left lower abdomen, since an appendeetomy 
eighteen years previously. Menses had begun at eleven years, the intervals were 
“8 to 50 days, the duration was 4 to 6 days, the amount was free, and there was 
severe dysmenorrhen. The date of the last period was Jan, 28, 1925, The patient 
had been married twice (total period 23 years). There had been in all two children 
and one misearriange. 

Eramination showed, in brief, a moderately relaxed outlet; laceration of cervix; 
fundus normal in size and position; adherent and tender adnexa, 

Operation was done on February 2, 1925. There were no intestinal adhesions to 
the old sear. The uterus and right adnexa were comparatively normal, except for 


adhesions of the small intestine and the omentum to the ovary. The left tube and 
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ovary were adherent, although the fimbriated end of the tube was patent 


» Was 


that of the right tube. Left salpingo oophorectomy was done, with a modified Coffey 
suspension. 
The tube in this ease was found to show a large particle of uterine mucosa in 


the postmenstrual phase see Fig. 9). The woman was not menstruating the 

g, th 
operation being done on the tenth day of the evele. The ovary showed extensive 
interstitial hemorrhage, and in some sections small, gland-like spaces were seen 
just below the surface. It is probable that this ovary contains endometrial tissue 
although I have not yet been able to demonstrate it in an unquestioned way jp 


the fixed specimen. 


CASE 6.—M. F., colored, aged twenty-eight years, was admitted on September 10, 


1925, complaining chiefly of uterine bleedin; 


IS 


uns 

had begun at twelve 
years, and was formerly regular at 28-day intervals, the duration being 3 or 4 
days, the amount rather free, with slight pain. In 1919 the patient began to have 


Fig. 9 Large fragment of uterine muce Ivin free in the Inmen of a_ tube 
removed on the tenth day of the eveck It \ t postmenstrual picture, suggesting 
that it might have been thrown off fr the « two or thre lavs earlier, It eould 
hardly be explained in any other way, in view of its lare ize, its histologic structure 
its good preservation and the fact that the patient was not enstruatin The vary 
showed exter \ interstitiol hemorrhace t ntnined endometrium, 
although it was not demonstrated, a the ! pocimen w no longer availuble 
at the time of this stud 


occasional amenorrhea of 2 or 3 months, often followed by menorrhagia, although 
there was no evidence of abortion as a cause of this. Dysmenorrhea and leueorrhea 
were also present. There was a regular menstrual period about August 15, 1925. 
Bleeding began again on September 1 and was still present when the patient was 


admitted. The 


ient had been marri 


n 3 pregnancies, 
one terminating in stillbirth at term, the other two in early misearriages. 


hout much relaxation; a slight bloody vaginal 


Examination showed outlet wit 
discharge; the cervix large and hypertrophic; the fundus normal in size and 
position ; the tubes tender, adherent, and somewhat enlarged 

Ope ration on September 12, 1925, showed both tubes the seat of definite inflam 
matory disease, with marked adhesions and considerable angulation. The fimbriae 


were open. Both ovaries were apparently normal, except for surrounding adhesions. 
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The uterus was adherent to the rectum posteriorly. Panhystereetomy, with double 
salpingectomy, was done. Only a small eystie bit of the left ovary was removed. 

The most interesting find on microscopic examination is seen in Fig. 10, which 
shows several large bits of uterine mucosa caught in transit. It is of the post 
menstrual type, while that of the uterus is of the early interval type. Unfortunately, 
no ovarian tissue is available for examination, but I believe it would have shown 
endometrial areas. Such large particles as are here shown could scarcely have 
made their entrance into the uterine end of any tube, but they could quite readily 
have dropped into the wide open fimbriated end. Certainly neither their own 
appearance nor that of the uterine endometrium can associate them in any way 


with menstruation. 


Case 7.—D. H., colored, aged eighteen years, was admitted on August 16, 1925. 


There had been dull, aching pain in the left lower abdomen. since August 3. A 


Fig. 10.—Tube removed on the ninth day of the cycle. showing a large particle 
of postmenstrual endometrium, with only a few glands. The uterus showed a typical 
Interval endometrium, so that there is much reason to believe that the migrating 
endometrium, which is of the postmenstrual type, was cast off from the ovary several 
days before the operation, It would hardly have gotten into the tube from the uterine 
side, and the uterine mucosa shows a more advanced development than the tubal 


Particle. The ovaries were both couserved. They were described as “normal except 
for surrounding adhesions,” and the uterus was adherent to the rectum. I believe 
that endometrium would have been found in the ovaries had they been removed. 


slight amount of dark reddish discharge had been present during this time (one 
or two napkins a day). There was some burning on urination and some vesiecal 
and rectal tenesmus. Menstruation had begun at thirteen years, with 4-week 
intervals, rather free, lasting 7 days; there had been dysmenorrhea for 3 or 4 
years. The patient had been married 2 years but had had no pregnancies. 

Examination showed a nulliparous outlet, with no bleeding at time of examina 
tion. The cervix was quite high in the vaginal vault. The uterus was of normal 
size and pushed to the left by a small, adherent mass in the right side of the 
pelvis. 

Operation, on August 20, showed many old and firm omental adhesions. There 


was about 150 e.e. of light, straw-colored fluid in the pelvis, but no blood. 30th 
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tubes were apparently closed at their fimbriated extremities, which, however, wer 
not completely inverted. They were only moderately enlarged and thickened, but 
there were definite nodes at each isthmus. The right ovary was the seat of 4 
definite abscess about 4 em. in diameter and matted in adhesions. The left 


Was 
comparatively normal except for adhesions. 
The illustration Fig. 1] is from the right tube. Definite tuberculosis Wiis 


found in both tubes and also in the right ovary. The left ovary was not removed 


The particle of tissue in the lumen certainly looks like a uterine gland and stroma 


llow did it get into the tube? Seareely through the uterine end, for this was tl] 


the 


sent of a typieal tuberculous salpingitis isthmiesn nodosa, whieh blocked the lumen 
completely. ‘Tuberculous tubes are notoriously prone tor main partially patent at 
the fimbrinted ends This channel of communication would seem to be the likelier 


Fig. 11 Part of the wall of tuberculous tube showing ! ll bit of what) seems 
to be definite endometrial tissue Iying free in the Thee trual history of 
this patient, who w colored, was rather indefinite. but he is suid to have had a 
slight reddish discharge for two weeks before onperition, slands in the endome- 
trian] particle suggest beginning premenstrual chang point of chief imterest 
is the fact that the tube was blocked at its uterine end by t tuberculous salpingitis 
isthmica nodosa, While the fimbrine i with tubcrculous tubes, were 
described as partially everted, so the tubal orifices Vit Iniost urely not com- 
pletely blocked This minke the ovarian origin of the endometrium very probable, 
though it cannot be proved, as the ovary on. the iele f the tube wa not removed 
The other ovary and tube howed tuberculosis The uterus Ww conserved, 
one in this ense, as tl finnaboricae were partis everted in the tube in which the 


endometrium was found. 


CASE S KE. MeN., colored, aged thirty-eight vears, was admitted to the hospital 
on December 18, 1916, with a history of sharp, colicky pain in the lower abdomen 
for the three weeks preceding. She had been married 23) years and had two 
children, twenty-one and nineteen years of age. Menstruation had begun at eleven 


years, was regular every 4 weeks, lasting 3 and 4 days, with some dysmenorrhea. 


For 1 vear there had been some irregularity, thie periods often appearing twiee a 


of? 
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month. The last period began on November 20, 1916. Following this there was a 
whitish discharge with some bloody admixture. 

Eramination showed a uterus which was definitely enlarged, while in the euldesae 
there was felt a tender, indurated muss. 

Operation, on December 21, 1916, showed the right tube to be the seat of an 
unruptured pregnaney, Its inner half was comparatively normal in appearance, 
while the outer portion was about 4 em. in diameter. The left tube was adherent 
and its fimbriated end was sealed off. The operation consisted of right salpingo 
oophorectomy and left salpingectomy. The right tube, when opened through the 


distended area, showed a collection of blood i 


1 which there was a chorionie sae 
containing a fairly well preserved embryo of about nine weeks’ development, 
according to the estimate of Dr. Mall, then Director of the Carnegie Institute 
of Embryology. 

Microscopically, the usual picture of tubal pregnaney was found in the right 


tube. In one of the sections taken between the embryonic aren and the uterus 


Fig. 12.—Section of tube showing follicular salp.ngitis. In the lumen is seen on 
clump of cells resembling the trophoblastic nodules (by some considered decidual) 
found so commonly in scetions of pregnant tubes. There was a pregnancy in the 


outer portion of this tube, and sections through the implantation area show islands 
like that shown in the illustration. This was made from oa section between the preg- 
nancy and the uterus, indicating that the particle was migrating down the tube toward 
the uterus. 


there was seen, lying free in the lumen, the island of cells shown in Fig, 12. They 
are exactly similar to many cell islinds seen in sections through the pregnancy, 
and which represent the so-called trophoblastic nodules. While this case has no 
immediate bearing upon the question of possible endometrial transportation through 
the tubes, it is suggestive as another example of transportation of tissue in a down 


ward direction, towards the uterus. 
DOES MENSTRUAL BLOOD REGURGITATE TILROUGIL THE TUBE 
INTO THE PELVIS? 


In the past few years we have, whenever the opportunity presented 


itself, operated upon women who happened to be menstruating, and 
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we have always carefully examined for evidence of the eseape of 
blood from the tubes, when these were patent, as they were in at 
last 13 of the menstruating women upon whom operation was done. 
In not a single ease was it possible to demonstrate the eseape of 
blood from the tube, or the presence of free blood in the pelvie cavity. 
In only one case, in my own experience, so far as I reeall, eould | 
feel that blood had passed back from the uterus into the pelvis, and 
that single case was not related to normal menstruation. It was a 
case of very profuse climacteric hemorrhage of many days’ duration. 
in whieh a physician had inserted an extremely firm tampon to eon- 
trol the bleeding before sending the patient into the hospital. At the 
operation, which was a hystereetomy, a small amount of free blood 
was found in the pelvis, presumably having been foreed back from 
the uterus. 

A favorite time for pelvic operations is immediately after the cessa- 
tion of the menstrual period. This time appears to be popular with 
both patients and surgeons. For instance, many patients who begin 
to menstruate after admission to a hospital are held over and oper- 
ated upon immediately after the cessation of the period. If menstrual 
regurgitation through the tubes were common, would we not, in the 
innumerable operations done just after the period, often find traces 
of blood in the pelvis? If our observations in eases of tubal preg- 
naney can be taken as a guide, this question must be answered af- 
firmatively. It is hard to believe that free blood would disappear so 
quickly, or that so many thousands of surgeons could have been so 
unobservant as to fail to notice it if it were present at this time. 

Again, histologic examination of tubes removed during menstrua 
tion usually shows them to be free of any bloody content. Ocea- 
sionally, a small amount of blood is seen, but not any more commonly 
than is the case with tubes removed at other parts of the eyele (Fig. 
13). Even if, in the oceasional ease, blood were demonstrated eseap- 
ing from the tubal end, it would be difficult to exelude the existence 
of pathologie conditions in the tube (mild salpingitis, ete.). Some of 
the few reported cases of menstrual regurgitation are obviously in- 
accurate. For example, the case reported by Schmid® was almost 
certainly one of bleeding from a tubal abortion. Ile states that the 
patient had amenorrhea for two months, followed by 
five days. 


bleeding for 
The tube was distended in several places and there was 
slight bleeding from the fimbriated end. The tube was not removed, 
so that no histologie study was made. 

Furthermore, it is difficult to understand why the eseape of men- 
strual blood into the abdominal cavity would not often cause symp- 
toms of peritoneal irritation similar to those seen with hemorrhage 
from the tube in tubal abortion. If our ideas of the latter are correct, 
each eseape of blood, however slight, produces pain, often nausea and 
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yomiting, and sometimes shock. The peritoneal reaction is likewise 
reflected in the leucocyte curve, according to the observations of 
Farrar. There is no reason to believe that menstrual blood is less 
irritating than that escaping with tubal pregnancy. 

Finally, it is difficult to understand why menstrual blood, thrown 
into the pelvie cavity, would not cause sufficient peritoneal irritation 
to produce much more frequent tubal closure. If, as Sampson _ be- 
lieves, it is the eause of the marked inflammatory reaction seen in 
eases of pelvie endometriosis, one would expect, perhaps, a maximum 
of reaction around the fimbriated ends of the tubes. And yet they 
are characteristically open. My own impression is that the menstrual 
blood given off, usually in small amounts, from the ovarian and other 
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Fig. 15.—Characteristic appearance of tube removed at height of menstruation 
(section near fimbriated end). This patient had been menstruating freely for 


twenty-four hours, but no blood is seen in the tube. ‘ 
islands in the pelvis, does actually cause the adhesions which are so 
common, and that the tubes are not closed because they not only pour 
out no blood themselves but are not usually brought into contact with 
it, when the endometrial islands are small and seattered. When they 
are larger, as with definite chocolate cysts in the ovary, the fimbriae 
are often matted over the ovarian surface. 

Sampson states that he has occasionally observed menstrual re- 
gurgitation through the tubes, and a few other authors have made 
similar general statements. My search of the literature and my in- 
quiries among surgeons, however, have yielded little or no specific 
information on this point. Perhaps the experiences of the members 


of such a society as this may throw some light on this point. The 
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oceasional occurrence of regurgitation cannot be denied, but J 


am 
strongly of the opinion that it must be too infrequent to explain sueh 


a common condition as endometrial ectopia. 


CAN ENDOMETRIAL TISSUE UNDERGO RETROGRADE TRANSPORTATION 
INTO THE PELVIS? 

Even if the liquid menstrual discharge could be carried out into 
the pelvis, it is not easy to see how solid particles of tissue could 
follow this route. Nature may make some blunders, but there is 
surely a definite purposefulness in the propulsion of the tubal econ- 
tents toward the uterus rather than toward the peritoneal cavity. 
It is the well-beaten path followed by the ovum, which, if our ideas 
be correct, is drawn into the funnel by the ciliary current and slowly 
propelled along the tube by the action of the cilia, with possibly some 
assistance from the muscular coats of the uterus. The experimental 
studies of Wislocki and Guttmacher? have demonstrated in animals 
a definite and vigorous peristaltic activity on the part of the tubal 
musculature, the contraction waves passing from fimbriae to uterus. 
Only occasionally, even under the abnormal conditions of the experi 
ment, Was a slight wave seen going in the other direction. In the 
human a direct observation on this point was made by IlLirschberg.‘ 
A specimen of tubal pregnancy, just removed from a patient, was 
placed upon a cold plate. Immediately those present observed a 
definite peristaltic wave passing from the fimbriated end to the uterine. 
This was repeated several times. 

The most exhaustive study of this question is the very recent one 
of Kok,® whose material consisted of about 140 tubes from = cows, 
sheep, and pigs. Among his conclusions the one which is pertinent 
to the present discussion is to the effect that peristalsis is almost 
exclusively toward the uterus, and that antiperistalsis is seen only 
as the result of a markedly distending foreign body in the ampulla. 

Certainly the peristaltic activity of the tube is in no way com 
parable to that of the intestine. Every surgeon has frequently ob- 
served peristalsis in the intestine or ureter, but how many have 
seen any evidence of peristalsis in the living tubes at operation? 
So far as I know, no such observation has ever been made. It seems 
unnecessary to invoke the factor of tubal peristalsis to explain the 
propulsion of the tiny ovum through the tube. Indeed, the ovum 
is so small that a muscular contraction wave could hardly get a grip 
on it. The role of the cilia is probably a more important one in this 
connection. 

In addition to the obstacle presented by the essentially one-way 
traffic through the tubal canal is the obstacle offered at the uterine 
end of the tube. The studies of Geist and Goldberger,’’ presented 


before this society last vear, have a direct bearing upon this point. 


) 
| 


SOVAK:  UPRERINE MUCOSA IN FALLOPIAN TUBE 501 
They confirmed the observations of previous workers as to the extreme 
narrowness of this portion of the tube, the uterine orifice having a 
diameter often as small as 0.5 mm. and rarely more than 1mm. Fur- 
thermore, this end of the tube is surrounded by a_ well-developed 
eireular muscular layer, of almost sphincterie type. While this no 
doubt varies as to its tonicity or relaxation at different times, it seems 
incredible that it could admit such particles of tissue as, for example, 
are seen in some of my own sections. They could scareely thread 
themselves into such a tiny orifice, especially when the relatively 
large uterine cavity offers a far easier way out. This is true even 
in the presence of such conditions as retroflexion or myoma, for | 
know of no evidence that with the great majority of these there is 
any great degree of obstruction to the egress of menstrual blood, as 
Sampson has assumed. 

Again, even if particles of mucosa made their way into the tube, 
they would still have an almost impossible journey through the tubal 
strait. This, as Geist and Goldberger showed, is a very narrow canal 
which passes either in a gentle curve (40 per cent) or in an angulated 
or sinuous manner (60 per cent) through the thick museulature of 
the uterus. 

In short, the tube nay be likened to a long funnel. Its wide open 
mouth readily receives ova or other bits of tissue from the ovary, 
cancerous particles, ete., and carries them downstream into the uterus. 
It is not, however, so easy for particles to enter the extremely narrow 
neck of the funnel and to fight their way upstream to the peritoneal 
cavity. This essentially one-way mechanism may be looked upon, in 
part at least, as an ageney to protect the peritoneum from intrusion 
from the outer world by way of the generative tract. 


CAN ENDOMETRIUM THROWN OFF AT MENSTRUATION GROW ON TILE 
GVARY OR PERITONEUM - 


The effect of the obstaeles encountered by tissue passing through 
the tube in an antiphysiologic direction upon the viability of such 
tissue must be borne in mind. In the first place, one must not forget 
that the tissue lost at menstruation has been thrown off to die. This 
is not a mere assumption, for if there is anything in the histologic 
interpretation of cell vitality, the fact ean be abundantly estab- 
lished by histologie studies of menstruating uteri and of the east-off 
tissue recovered from the menstrual discharge."! Even before the 
endometrial layers crumble away, their dissolution is evident from 
such changes as loss of staining reaction and obliteration of cell out- 
line (Fig. 14). <Autolytie changes must be quite active, for it is 
almost impossible to find more than an oeeasional indistinet elump 
of dead cells in the menstrual blood passed per vaginam. If the 
menstrual blood be taken from the interior of the menstruating uterus 
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immediately after removal of the latter, somewhat less degenerated 
portions of tissue may be recovered (Fig. 15). Even at this point it 
would seem impossible for such dead or dying tissue to grow again. 
And yet we are asked to believe that such degenerate tissue somehow 
enters the tube, passes through it against the normal current, and 
makes its way to the peritoneum, where, in spite of probably many 
days of continuing degeneration and autolysis, it can still grow where 
it falls. The ovum requires at least several days for its passage 
through the tube, although it is mueh smafler than these supposed 
endometrial particles, and although it is helped by all the factors 
which retard the passage of the endometrial tissue. 

The statement is commonly made that the ovary is especially suited 
to implantation of regurgitated endometrium, presumably because of 
the fact that the rupture of follicles offers ready portals of entry. 
But the follicles rupture not during menstruation but many days 
before this, most frequently on about the thirteenth or fourteenth day 
of the eyele. The area of rupture is soon sealed over, and the ovary 
observed at operation or studied after removal commonly presents a 
smooth surface. The question is not analogous to that of the implan- 
tation of gastrointestinal cancer on the ovary, for in the latter case 
we are dealing with a malignant tissue which is ever present and 
ready to graft itself upon the ovary when a portal of entry occurs. 

As regards endometrium, it would seem that the delicate endo- 
thelium of the peritoneum would offer a far more inviting medium 
than the dense and relatively avascular albuginea of the ovary, with 
its covering of cuboidal epithelium. The fact that the ovary is by far 
the most common seat of heterotopic endometrium must therefore 


speak against the doctrine of implantation. 


ECTOPIC DIFFERENTIATION OF CELOMIC EPITHELIUM AS A SOURCE 
OF ABERRANT ENDOMETRIUM 


One of the most interesting observations in connection with the 
presence of endometrial tissue in the ovary is the faet that it exhibits 
sO many variations in both its morphology and its reaction to the 
menstrual stimulus. One may find a broad expanse of the ovarian 
epithelium converted into typical uterine epithelium, not infrequently 
ciliated, with at times only an occasional gland-like invagination and 
perhaps no stroma whatever, i.e., in the sense of the typical uterine 
stroma. Such a surface may resemble endometrium of the fetal or 
infantile uterus. It may or may not show hemorrhage in the sub- 
epithelial layer. If it does not, it is often difficult to determine 
whether it is really to be spoken of as a miillerian type of epithelium. 
If it does, the suggestion of real endometrium is of course stronger. 
When a broad area of the ovarian surface is covered with a layer of 
the type described, with no tendency to penetrate into the ovary or 
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to grow above its surface, it is difficult to conceive of an implantation 
origin. The natural assumption would be that a metaplasia of the 
germinal epithelium has taken place, and that by a very easy and slight 
transition it has assumed a somewhat endometrial appearance. 

In other areas we will see many glandular invaginations from sueh 
a surface, but without stroma and without any evidence of menstrual 
participation (Fig. 16 The general pattern of such pictures is so 
identical with that sedy in the cases of unquestioned endometrial 
type, that one cannot es@ape the impression that we are dealing with 
exactly the same process, the only difference being that in the one 
instance the epithelium is 


quiescent and in the other it has, for some 


Fig. 16.—Surface of ovary (benesth overlying adhesion), showing typical endo- 
metrial gland-like invaginations, with uterine type of epithelium, but no stroma 
ind no evidence of menstrual renetivity. The glind epithelium is directly continuous 
With what is apparently a slightly modified germinal epitheiium. It would seem 
that this picture represents exactly the same process as that described by Sampson, 
but in an earlier and less differentiated form, tut it suggests a metaplasia, and 
net an implantation 


reason, acquired a sensitivity to the menstruation-producing hormone 
or hormones. The histologie picture in this group ean seareely be 
interpreted as one of simple germinal inclusion cysts of the type 
which one so often sees, especially in women at or near the menopause. 

In still other cases the resemblance to genuine endometrium is much 
more clear cut, as a result of the presence of the characteristie stroma 
and perhaps because of the presence of what seems to be a menstrual 
reaction. At this point I may perhaps suggest that, in my judgment, 
Sampson has attributed too much importance to the significance of 


hemorrhage as a criterion of menstruation in ectopic endometrium. 
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It is important to remember that ovarian epithelium likewise exhibits 
what is to be looked upon as a normal hemorrhagic tendency. For 
example, it is normal for the lutein cell zone of the corpus luteum, 
during the vascularization phase, to exhibit hemorrhage into its 
eavity. This, of course, will rarely be mistaken for endometrial hemor- 
rhage, but, after all, the lutein cells are merely modified granulosa 
cells, and the latter, in turn, are considered to be derivatives of the 
germinal epithelium. j 

To earry the derivation back even more uffimately, all these types 
of cells, i.e., germinal epithelium, granulosa cells, lutein eells, and 
endometrial cells, are descendents of the/ same fmother tissue, i.e., 


the celomie epithelium. in and the graafian fol- 


licles, especially those which exhibit atrétie chatge, is so common 


that it ean searcely be considered abnormal. Mog@over, as I showed 
in a previous paper,’ follicular hemorrhage in the sub- 
epithelial stroma, as with endometrial tissue in the ovary, and then 
breaks through the epithelium into the cavity. Indeed, some of the 
the pictures in Sampson’s earlier papers-seem to me to be more sug- 
gestive of follicular than of endometrial origin. 

[ mention these facts not to argue that Sampson’s cases are of 
follicular or corpus luteum type, for this would be absurd. A proper 
question, however, would seem to be whether the blood in the lesions 
which he describes is always given off at the menstrual periods, 1.e., 
synchronously with uterine menstruation. So far as I ean reeall, no 
one has described in the ovary a genuinely menstruating endometrium 
such as we see in the uterus, although it quite probably oceurs. In 
a large number of eases the lesions show blood contained in eavities 
with intact epithelium, with no suggestion, even when they are re- 
moved shortly after menstruation, of the tissue loss and other changes 
which are so characteristic in the uterus. With so many deeply placed 
and essentially blocked-off cavities, one would surely expeet to see 
oceasional evidences of necrotic tissue elements, such as we find in 
the uterus, even allowing for rapid degeneration and autolysis. In 
the ovarian cavities they could scarcely disappear as quickly as they 
do in the uterus, which permits of prompt discharge to the exterior. 
In the ovary one most commonly sees blood elements alone, without 
such tissue changes, even when the ovaries are removed soon after 
menstruation. 

As already stated, it is probable that in some eetopie endometrial 
islands the changes are identical with those seen in the uterus, but 
in a large proportion of them it would seem more likely that the 
bleeding is more closely allied with that seen in the ordinary follicle 
hemorrhage. Perhaps the bleeding is the result of the premenstrual 
congestion throughout the pelvie organs rather than of the actual 
rhexis and diapedesis which occurs at menstruation and whieh is 
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accompanied by loss of much of the mucosa. If the bleeding jy 
ovarian endometrium is really menstrual, certainly the histologie re- 
action is very different from that seen in the uterus, both as to the 
actual stage of menstruation itself and also as to the regenerative 
process following the menstrual loss of tissue. In many areas the 
lining epithelium appears to be a transition between either germinal 
or follicular epithelium and genuinely endometrial epithelium. This 
would seem more logical than to say that the differences in the reae- 
tion are due to the age of the implants, even if these actually oceur, 

One often sees in the same ovary areas of endometrium actively 
responding to the menstrual eyele and, perhaps immediately adjoining 
them, islands of perfectly quiescent endometrium. Indeed, one often 
sees pictures which could be reasonably construed as evidences of endo- 
metrial transformation of the endothelium of the lymphaties. We 
have been much interested in this possibility, which | shall not, how- 
ever, discuss in this paper. 

The conclusion which suggests itself from this consideration of 
the hemorrhagic factor, and also the one which seems logical from a 
consideration of the differences in the histologie picture of the endo- 
metrium in perhaps different parts of the same ovary, is that we are 
dealing with one and the same tissue in different stages of differentia- 
tion, and that these stages are analogous to those seen in the develop- 
mental history of the generative epithelium. 

It is the celomie epithelium, the covering of the primitive peritoneal 
eavity, that forms the various epithelia of the genital gland, the 
germinal epithelium, and indirectly the granulosa and lutein eells. 
Furthermore, it is this same celomie epithelium which becomes in- 
vaginated to form the lining of the miillerian duets, so that the miil- 
lerian epithelium is really only a modified peritoneum. As a result 
of hormone influences concerning which we are as yet ignorant, this 
ecelomie epithelium assumes a different form in different parts of the 
tract. For example, in the uterus it assumes a gland pattern, more 
particularly after the onset of puberty, and develops a characteristie 
stroma. Physiologically, it possesses a remarkable sensitivity to the 
ovarian hormones. 

In the tube, which is chiefly a transmitting organ, it has a more 
stable structure, characterized by such features as rugae, and absence 
of glands and stroma. It is not infrequent, however, to observe a 
confusion in the usually fairly sharp segmental differentiation. For 
example, I have, in quite a number of cases, seen a fairly typieal 
endometrial mucosa in the fallopian tube at points quite removed 
from the uterus itself (Fie. 17). Others have made similar observa- 
tions. For that matter, I have, in a certain proportion of cases, found 
ectopic mucosa in the ovaries to possess typically tubal features, with- 


out glands and without uterine stroma. It may even exhibit a definite 
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tendency to the formation of rugae. Such mucosa may be found in 
the interior of an endometrial cyst cavity. In one striking example, 
the cavity is lined by a mucosa which is definitely endometrial for a 
part of its extent and then passes rather abruptly into a just as typical 
tubal mucosa (Fig. 18). 

Studies in comparative anatomy may throw some light on this 
point. Dr. Carl Hartman, of the Carnegie Institute of Embryology, 
‘ells me that he frequently finds abnormal epithelial outgrowths on 
the surface of Opossum ovaries, of which he has studied some four 
hundred. The opossum ovary is not inclosed by the tubal sae, and 
there is no such thing as menstruation. [am indebted to Dr. Hartman 
for the two samples pictured in Figs. 19 and 20, which show on the 


Fig. 17.—Section of tube wall (with some inflammatory change) showing resem- 
blance to endometrial tis:ue. Characteristic uterine mucosa lining portions of the 
tube well removed from the cornu has been described by a number of authors. 


surface of the ovary farthest removed from the hilum two aberrant 
growths, whieh, in Dr. Hartman’s opinion, represent aberrant miil- 
lerian mucosa. 

It would be just as useless to attempt to explain the reasons for 
this jumbling of the normal differentiation processes in the genital 
tract as it would be to offer an explanation for the normal morpho- 
logie and physiologie differentiation itself. It is almost certainly the 
result of hormone influences, and these affect chiefly or entirely the 
ecelomie epithelium in the genital gland area. More than this we 
cannot say. For this reason I do not feel that any one ean, in the 
present state of our knowledge, explain the exact mechanism of pro- 
duction of aberrant mucosa. The celomice theory, which in one form 
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or another has been advocated by several authors (Lauche,? Robin. 


son,'* ete.), is therefore less a theory than a concept. 
It is possible, as some have suggested, that the occurrence of ectopic 


endometrium at various points in the pelvis is due to the presence 


of celomic rests in these regions. But it is just as possible that, aside 
from the “‘rest’’ theory, the normal germinal or other epithelium of 
the ovary, or the normal pelvie peritoneum, may under the proper 
combination of endocrine and other conditions, be quieckened to vari- 
ous differentiation phases abnormal for the tissue concerned. 


This is no mere speculation, for embryologists, on the basis of 


‘are- 
ful observations, accept the view that there is a definite and intimate 


Fig. 18.—Wall of endometrial cyst in the interior of the evary, showing endo- 
metrium-like portion of wall above, and typically tube-like portion below, one being 
eontinuous with the other. 


relation between all the epithelial tissues arising from any one of the 
embryonic layers. Each one of the original embryonie layers possesses 
developmental potentialities, which, for various organs, are limited 
at various stages as a result of certain physical or chemical faetors, 
either local or general. It thus is evident that the potency of the 
cells is not used up, so that if, in later life, 
which are responsible for 


the same conditions arise 
the original development of the cells in 
question, they may be activated into new growth. For example, a 
germinal epithelial cell retains a considerable degree of unused de- 
velopmental potency, and with the proper activation, can develop 
further into an endometrial or tubal epithelial cell. 
ment may be made of 


The same state- 
the pelvic peritoneum. What the activating 
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conditions are we cannot say, except that they are almost certainly 
of endocrine nature. As already stated, these views are not merely 
speculative, for, as Fischel’? has emphasized, they have considerable 
support from embryologie studies. 

Applying this conception to the subject matter of this paper, one 
can readily understand why such an intimate relationship exists be- 
tween the cells of the pelvic peritoneum, the germinal epithelium, the 
tubal mucosa, and the endometrium, for they are all descendents of a 
common mother tissue, the celomie epithelium of the urogenital folds. 
In this sense the endometrium and the endosalpinx are to be looked 
upon as merely a modified peritoneum, or a modified germinal epi- 
thelminm. so that it is not so startling to think that either peritoneum 


_ Fig. 19.—Abnormal outgrowth from the surface of an opossum ovary. It arises 
from the convex surface of the ovary, as far as it could well be from the hilum. 
Its structure resembles that of a tubal fimbri:. For this section, and that illus- 


trated in Fig. 20, To am indebted to Dr. Carl Hartman, of the Carnegie Institute 
of Embryology, who tells me that such abnormal outgrowths are not infrequent 
In the ovarian surface of these animals, which do not menstrunte 


or germinal epithelium, plus the necessary but as yet unknown bio- 
logie activating stimulus, may give rise to more or less typical miil- 
lerian mucosa. It is possible that inflammatory or other disease of 
the pelvie organs may at times play some part in stimulating the 
ectopic differentiation of the reproductive epithelium, but this does 
not seem to me to be a very important factor. There is little real 
evidence in support of the view that inflammation, per se, ean bring 
about an endometrial metaplasia of other pelvie epithelium, although 
it is possible that it may play a contributory réle in some eases. 

A consideration of possible importance lies in the fact that the ae- 
tivating hormones are probably found in the ovary itself, and that 
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the frequency of germinal epithelium metaplasia may perhaps be due 
to its proximity to the source of supply of the hormone—that perhaps 
there is a greater intensiveness of endocrine action in the ovary itself 
than in more distant tissues. 

This conception of pelvic endometriosis explains all types and all loea- 
tions of eetopic endometrium in the pelvie peritoneum, ovary, the uter- 
ine Hgaments, the intestinal wall, the appendix, the abdominal wall, the 
umbilicus, the inguinal region, the vulva, ete., for in all these loea- 


tions celomie tissue or remains may be found. This statement cannot 


be made of Sampson’s theory of implantation from tubal regurgita- 


tion of endometrial particles, as will be emphasized later in this paper, 


Fig. 20. Another ovarian outgrowth from the surface of an opossum ovary. It 
is very similar to that shown in Fig. 19. 
The theory of ectopic celomic differentiation, moreover, explains the 
frequeney with which one finds, perhaps in the same ovary, all the 
developmental stages through which the genital epithelium passes— 
peritoneum, germinal epithelium, tubal mucosa, and endometrial tis- 
sue, either functionating or nonfunctionating. 
The latter point, ie., as to whether or not ovarian endometrium 
vives evidence of menstrual reaction, is one of especial interest. I 
do not agree with Sampson that this depends upon the age of the 
‘‘implant.’’ Very often nonreacting endometrium may be seen deep 
in the substance of the ovary, so that it ean seareely be considered 
‘‘voung,’’ while superficially placed tissue may show definite men- 
strual reactivity. A clue as to the real reason for these differences 
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may be obtained from a study of the menstrual reaction of the uterine 
endometrium proper. Its upper layers, corresponding to the com- 
pact and spongy layers of the decidua, participate actively in the 
characteristic histologic changes of the menstrual eyele. The deepest 
laver, the basalis, is unchanged throughout the eyele, and it is from 
this layer that regenerative changes proceed when the upper strata 
are lost at menstruation. In the condition known as hyperplasia of 
the endometrium, the entire mucosa is made up of what is apparently 
an enormously overgrown basalis, as Martzloff and | have shown in 
a recent paper.’ Such an endometrium shows no eyelie change, being 
stationary in structure. Polypi of the endometrium at times spring 


Fig. 21.—Uterine polyp with structure of functioning endometrium, showing same 
phase as latter, Such a polyp probably arises from the more superficial and fune- 
tioning layers of the endometrium. This figure, and the one following, illustrate 
the stratum renection of the endometrium, especially as regards menstrual reaction, 
hemorrhage, «te. This may explain some of the variations observed in endometrium 


as it occurs in the ovary. 


from the basal laver, herniating through the upper functioning layers. 
Such polypi show the typical swiss-cheese pattern of hyperplasia, even 
though the endometrium proper exhibits a definite menstrual reaction 
(Fig, 21). They do not respond to the menstrual stimulus at all. 
Other polypi apparently arise from the functioning layers of the endo- 
metrium, and histologically exhibit the same menstrual phases as the 
latter (Fig. 22). In the same way, a downgrowth of uterine mucosa, 
as in the uterine type of adenomyoma, shows similar variations as to 
menstrual reaction. Some of the endometrial islets in the depths 
of the uterine wall show histologie pictures exactly corresponding 
to that seen on the uterine surface, premenstrual when the latter is 
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premenstrual, postmenstrual when the latter is postmenstrual, ete. 
Others, again, show a characteristie hyperplasia pattern, and seve al 
authors have ealled attention to the frequeney of association of hyper- 
plasia with adenomyoma. Such islands are explainable by the faet 
that they spring from the basal layer of the endometrium, just as do 
certain uterine polypi. 

The endometrium is thus seen to POSSeSS a distinet stratum reae- 
tion, and this same stratum reaction is likewise evidenced in the 
ovary. Some of the ovarian endometrium, even when composed of 
typical epithelium and equally characteristic stroma, shows no eyi- 


dence of functional response, even though near-by areas show marked 


\ 


Fix. 22 Uterine polyp presenting typical hyperplasin-like pattern, and probably) 
springing from basal layer of endometrium The remainder of the uterus shows 
usual cyclical changes, and menstrual history was normal  Polypi of this stationary 
structure ire it) time seen even when the remainder of the uterine mucosa shows 
to marked premenstrual hypertrophy 


menstrual reaction. In one remarkable specimen which L had the 
opportunity to study through the kindness of Dr, R. A. Watkins, of 
Portland, Oregon, a spongy mass of tissue removed from each ovary 
shows a uniform and extreme hyperplasia picture (Fig. 23). There 
is, of course, not the slightest suggestion of menstrual reaction, nor 
would any be expected. This ease is interesting from another stand- 
point. If this hyperplastic endometrium had its souree in a tubal 
regurgitation from the uterus, the mucosa of the latter would pre- 
sumably have had the same structure. But hyperplasia of the endo- 
metrium is not associated with the monthly desquamative process 


which is supposedly necessary to liberate the particles into the tubes. 
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It presents a stationary picture, for no matter at what chronologie 
phase such an endometrium is removed, the picture is always essen- 
tially the same. Certainly there is no evidence of necrosis or surface 
loss of tissue. Unfortunately, no uterine tissue was available for 
study in this case. The presence of the endometrial hyperplasia in 
the ovaries of this ease is not readily explainable on the regurgitation 
theory, unless one wishes to assume that the implantation had oceurred 
a considerable time previously, and that the implanted endometrium 
then underwent hyperplastic transformation. This, of course, is theo- 


retically possible. 


Fig. 23. \ section from a spongy mass of endometrium removed from cach 
ovary, by Dr. R. T. Watkins, of Portland, Oregon Although the masses were large, 
they showed no sign of menstrual hemorrhage, nor would any be expected, as hyper- 


Plastic endometrium does not react to menstruation. Nor does it undergo periodic 
destructive change, so that the presence of this tissue in the ovaries cannot be 
explained on the tubal regurgitation theory, unless we assume that it became hyper- 


Plastic after implantation. This, of course, is theoretically possible 


The differences in the morphology and functional capacity of aber- 
rant endometrium are, [ believe, most plausibly explained upon the 
basis of differences in the deeree of differentiation, remembering that 
endocrine factors may not only bring about segmental differences, but 
also stratum abnormalities, especially in the case of the endometrium. 

One other point in this connection may be touched upon, for it has 
caused much discussion. I refer to the origin of the stroma (the 
“evtogenous’’ tissue of the German school). Not believing in the 
uterine origin of ovarian endometrium, I do not, of course, believe 
that the stroma of ovarian endometrium is bodily transplanted from 
the uterus by way of the tubes. It has always seemed to me that it 
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must be formed in situ. This is indicated by the fact that one can 
often demonstrate transition stages of one degree or another between 
the endometrial stroma and the native stromal cells of the tissue 
involved, as well as by the fact that perfectly characteristic stroma 
is to be seen in such distant locations as the umbilicus, where its 
origin by transplantation is not easily explainable. 

The recent paper by Fischel, already quoted, while dealing with 
the relationships of epithelium and connective tissues in general rather 
than with the problem presented in ectopie endometrium, emphasizes 
a point of view which, to my mind, explains our problem logieally 
and in conformity with our histologie studies. Fischel presents good 
evidence to substantiate his conclusion that developmentally the epi- 
thelium plays the dominant and formative role, the connective tissue 
the subordinate one. The stroma of the endometrium is to be looked 
upon as a satellite tissue and its appearance is the natural acecom- 
paniment of the presence of celomie epithelium which has reached a 
certain stage of differentiation. 


DOES IMPLANTATION PLAY ANY PART IN PELVIC ENDOMETRIOSIS ? 


One of the strongest arguments brought forth by Sampson to sup- 
port the implantation theory of pelvic endometriosis has been the 
fact that, in laboratory animals at least, endometrial tissue is capable 
of growth when transplanted to the pelvie peritoneum. The earlier 
experiments of Jacobson’? upon this subject seemed to me rather un- 
convineing, and even his most reeent work, which was done upon 
monkeys, cannot be taken as proof of the correctness of Sampson’s 
theory. It is hardly necessary to emphasize the differences which 
exist between the sexual cycles of the lower animals and the human 
female. In none of them below the primates does menstruation oceur 
in the sense in which we employ the term in the woman, although a 
number of them exhibit a periodie discharge of blood. This, however, 
commonly occurs during the period of proestrum and not during the 
period of aetual sexual desire or estrus, as many appear to assume. 
Moreover, it is well known that the chronologie relation of ovulation 
to menstruation in the human is quite different from that whieh it 
bears to estrus in most of the lower animals which have been studied. 


The most serious objection to the work of Jacobson and others 


who have studied endometrial transplantability in its application to 
pelvie endometriosis appears to me to lie in the faet that the tissue 
which they have transplanted is active, virile, and well-preserved, 


while the endometrial tissue thrown off in human menstruation is 


just the opposite, as I have already emphasized. If it were possible 
successfully to transplant to the ovary and peritoneum the degenerat- 


ing endometrium of the menstruating uterus, the bearing of this 


method of study upon the problem would be much greater than it 
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now is. Even then, as we shall see, it would offer no proof of the 
hypothesis of tubal regurgitation. ; Such experiments are out of the 
question in the human subject, while heterotransplantation of human 
material into animals would offer little hope of success. 

Tissue cultural methods, were they applicable to the endometrial 
tissue east off at menstruation, would seem to be a desirable means of 
study, but they, likewise, as I am told by those more familiar than 
I with the teehnie, would be predestined to failure. 

Even granting the essential applicability of Jacobson’s studies to 
the human problem, what do they demonstrate? Only that endo- 
metrial tissue can be successfully implanted upon the pelvie peri- 
toneum. They throw no leht upon the souree of the endometrium in 
human endometriosis. The arguments brought forth to fix the source 
as the uterus, by way of the fimbriated end of the tube, have to deal 
chiefly with the distribution of the ‘‘implants’’ in the pelvis. All of 
the evidence applies equally well—or better—to the ovary as a source 
of the dissemination. If the tube actually permitted a monthly re- 
eurgitation of blood and endometrium, it would seem that the pelvis 
of every woman with any ectopic endometrium at all would be filled 
with the tissue. Sinee the same conditions exist from month to 
month, the regurgitation would, according to this theory, also be 
regularly repeated. In view of the supposed proliferative tendeney 
of the ectopic endometrium, one would expect extensive endometriosis 
in every case. This, of course, is not borne out by experience, for’ as 
a rule, the amount of ectopie tissue is very slight, the condition being 
often of no great clinical significance. 

There are further facts which indicate that implantation alone 
can searcely explain the origin or spread of the condition. The eetopie 
endometrium is not always situated at the points of predilection em- 
phasized by Sampson. The relation of the tube to the ovary and of 
both to other pelvie viscera has always seemed to me to be much less 
stereotyped than one would gather from Sampson’s diagrams. I have 
recently observed a case in which only one tiny endometrial islet was 
found in the pelvis, and that was on the anterior surface of the rectum, 
well above the level of the adnexa. Careful inspection of the ovaries, 
which were not removed, showed not the slightest suspicion of endo- 
metrial tissue. Another circumstance indicating that the abnormal 
tissue is not the mere result of gravitation of particles of endometrium 
from the tubal os to the most dependent parts of the pelvis is seen in 
the eases which have been reported by Keene'’ and others of exten- 
sive endometrial involvement of the vesicouterine pouch, or of the 
anterior surface of the uterus. 

It must be remembered also that a tiny particle of tissue set free 
in the pelvis would not tend to sink like a ball of lead to the bottom 
of the pelvis or to the bottom of a hernial pouch. It would behave 
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more like a tiny feather and adhere to the first peritoneal surface With 
whieh it came into contact. 

Pelvie endometriosis has been explained as analogous to cancer in 
its implantability on the peritoneum. But a pelvie cancer does not 
always confine itself to the pelvis. It is often soon disseminated through- 
out the abdominal cavity, vegetations extending over the whole parietal 
wall, the intestines, and often the stomach, liver, and other upper 
abdominal organs. This is never seen even with the most extensive 
pelvic endometriosis, which remains, to all intents and purposes, a 
strictly pelvie lesion. Mere peritoneal implantation, if coneerned at 
all in the process, is certainly not the only factor in the spread of the 
condition. There must be some special susceptibility of the pelvic 
peritoneum to this endometrial implantation or differentiation, as the 
case may be. 

As already stated, the evidence brought forth by Sampson in favor 
of the tubal dissemination theory applies even more forcibly to the 
ovary as a source of the dissemination. In other words, if .implanta- 
tion is an important factor—as it quite possibly is—it is more prob- 
able that the seed is dropped from the near-by ovary, with its better 
preserved endometrium, than from the end of the tube, which could 
transmit only a very degenerate tissue from the distant uterine eavity. 
In the case of the ovary, the tissue thrown off need not be the seat 
of menstrual degeneration. It may be actively growing endometrium 
which is thrown out by the rupture of hematomata, or which is broken 
off from the ovarian surface. A glance at Fig. 3 is rather suggestive 
in this respect. Would it not be easier for sueh polypoid outgrowths 
to break away from the ovary, even without the influence of menstru- 
ation, than for a portion of either menstruating or nonmenstruating 
endometrium to be separated by even the most violent pressure through 
the thick-walled uterus, as by bimanual examination, an occurrence 
which Sampson suggests as very possible? 

The possibility of such a breaking off of ovarian endometrial tissue 
is well seen in Fig. 24, which shows a large particle of fairly well- 
preserved, nonmenstruating endometrium lvinge apparently free in an 
endometrium-lined cavity, which no doubt communicated from time to 
time with the general pelvic cavity. 

The same reasoning applies to the supposed dissemination of uterine 
cancer through the lumina of the fallopian tubes to the ovary. My 
own impression is that this means of spread is of negligible impor- 
tance, although the general implantability of cancer tissue is unques- 
tioned. Cancer of the ovary is relatively rare as a complication of 
adenocarcinoma of the uterine body. Norris'® found it in only 2 of 
115 eases. When it does oceur, it is far more logically explained as 
due to the generally recognized channels of dissemination, i.e., the 


lymphaties. Sampson argues that the rarity of ovarian metastasis is 
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explained by the accepted fact that fundal carcinoma most frequently 
oceurs in women beyond the menstruating age. In quite a number of 
cases, however, adenocarcinoma occurs during the menstrual period 
of the woman’s life. In Norris’ 115 cases, for example, 15 were below 
forty years of age, and 18 were between forty and fifty. Most of the 
latter group were no doubt still menstruating, and vet only 2 of the 
entire series of 115, many of which he states were far advaneed, 
showed extension to the ovary. The ages of these patients, and 
whether or not they were still menstruating, are not given. 

In most Gases of body cancer, the tumor mass bleeds rather eon 
stantly, simulating more or less the hemorrhage of menstruation, Kig. 


25 is from an ovary removed with a uterus whieh was the seat of ad 


Pte. 24. \ particle of endometrinl tissue enst off from Iving the cavity 
of an endometrial eyst, which no doubt communiented with the exterior of the ovary 
Endometrial tissue thrown off in this way from the ovary may make its way into 
the tube, or it may, conceivably, be implanted on the polvie peritoneum, 


vanced adenocarcinoma, with a long history of bleeding, at times 
very free. The interior of the uterus presented a fungating, foul- 
smelling, uleerated mass of cancer tissue. No evidence of cancer was 
found in either ovary, but, as the illustration shows, definite endo- 
metrial tissue was found deep in the ovarain substance. [ believe 
that the endometrium is present because it was formed in situ, during 
the woman’s reproductive life, and that cancer was not found because 
it did not pass out from the uterine cavity, even though the latter 
Was jammed full of it. It would not be logieal to argue that the 
cancer closed the uterine orifices of the tubes, because such propin- 
quity would seem to make it easier for bits of tissue to break away 


into the tubal lumina. 


> 
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In one of his papers, Sampson presents illustrations of two sections 
in which cancer tissue is found lying free in the tubal lumen. But 
in both these cases cancer was present above the point at which the 
cancerous tissue was found in the tubal lumen. In one there was a 
eancer of the body of the uterus associated with a cancer of the same 
type in the distal end of the fallopian tube. The cancer particles 
were found in the tube between the tubal cancer and the uterus, so 
that it would be wholly unjustified to assume that they were passing 
out from the uterus instead of toward it, from the tubal caneer. His 
other case offers an exactly similar explanation. It was one of ex- 
tensive disease of the uterus, which Sampson thought probably a 


coexisting adenocarcinoma and sarcoma. The pelvis was full of im- 


Fig, 25.—Section of ovary from a patient with extensive uleerating adenocar- 
cinoma of the uterus. No cancer is found in either ovary, but endometrium can 
be demonstrated If endometrium could be transported, why not also cancer, 
when the uterus is filled with bleeding cancer tissue? 


plantations, all of the supposed sarcoma type. Bits of growth, similar 
to the latter tumor, were found free in the lumen of one tube. In both 
these cases the tubes were patent, and I submit that there is no reason 
whatsoever for assuming that the tumor particles are migrating in 
the abnormal upward rather than in the normal downward direction. 

Fie. 26 illustrates the findings in the tube of a recent interesting 
case. The patient had a right ovarian evst about the size of a coconut. 
It was smooth externally, but its wall showed definite cancerous 
changes. The left ovary was normal, but the left tube showed a 
definite elongated nodule in its wall. It was evidently a eaneer, and 


microscopically it showed a strueture like that of the ovarian eancer. 


| 
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The left tube was closed and the cancerous eyst showed no external 
erowth, so that the tubal growth must have been due to lymphatic 
dissemination. Proximal to the tubal cancer, the lumen shows large 
fraements of cancer, but the uterine edometrium is perfectly normal, 
with no trace of cancer. 

One other interesting group of cases may be very briefly alluded 
to-those of supposed operation scar implantation. A number of 
these have been reported, though this condition must still be looked 
upon as relatively rare. The reports of Heaney*® and of Danforth* 
before this Society last year indicated that seareely more than a 
dozen eases had been reported in the entire literature up to that time. 
Only a few have been reported since then. 


Fig. 26.—Tube showing large particles of eancer tissue in the lumen. The 
patie nt had a cancerous ovarian eyst on the right, although there were no external 
vegetations. The left ovary wes nermal. but the left tube wall showed an elonzated 
nodule of carcinoma. presumably a metastasis by way of the lymphatics, as the 
lumen, exactly similar in type to that seen in the ovary, may be attached at some 
port to the tvbe wall: but it is easy to se how prrticles could brevk off and pass 
down toward the uterus, This is apparently borne out by the appearance of the 
smaller mass seen in the tubal alcove to the right. \ uterine origin is excluded, 
for the uterine cavity shows no trace of enneer. 


When the lesion oceurs, it can scarcely be overlooked, for it often 
gives rise to much discomfort. Nor, in the past few years, is it apt 
to have been misinterpreted by any surgeon at all conversant with 
the literature which has been set in motion by Sampson’s contribu- 
tions. Hence the statement that it must be considered infrequent is 
justified, especially when one bears in mind the enormous number of 
operations performed each year in which the endometrial eavity is 
opened—hysterectomies, cesarean sections, ete. If these sear tumors 
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were produced by simple transplantation of endometrium, would we 
not be justified in finding them much more frequently than we do? 
Moreover, in an increasing number of cases, as in a recent one of my 
own, such endometrial tumors in abdominal sears are being reported 
in eases in which the uterine cavity is not in any way opened. Pan. 
kow*? has recently briefly reported a case in which simple appen- 
dectomy had been performed upon the patient when she was a ehild. 


presumably before menstruation began. At the ave of thirty a tumor 


developed in the sear, and on removal, ten years later, it contained 
typical endometrial tissue. I do not see how we can invoke the doe- 
trine of transplantation in such a case. A number of other eases haye 
been reported in which the uterine cavity was not opened at the 
original operation, 


Fig. 27.—Typical endometrium in a nodule located in an abdominal cicatrix 
following an operation five yvears previously. This previous operation consisted in 
left salpingo-oophorectomy with pelvie drainage. The nodvle was very tender but 
the patient stated that there was no increase in size or in pain at the menstrual 
periods, It contained much endometrium, but practically all of it was of the 


quiescent, hyperplasia type seen above. Only a few ghinds were found to contain 
blood, and no chocolnte Wrens Were seen, 


I do not believe that there is yet sufficient evidence for the assump- 
tion that these cieatrix endometriomas are due to actual transplanta- 
tion of endometrial tissue, especially in the cases where the uterus 
is not entered at the operation. On the other hand, I do not believe 
that this possibility can be denied, especially as we are here dealing 
with a virile, well-preserved endometrium. The arguments which 
have been set forth in this paper appear to speak for the possibility 
of the origin of such growths from the celom-derived peritoneum, as 
with similar growths elsewhere on the peritoneum. Perhaps the irri- 
tative effect of the cicatricial process may play some part in stimulat- 
ing this ectopie differentiation process. Even the umbilicus is, of 


course, to be looked upon as a eieatrix, while in addition it often 
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contains remnants of the omphalomesenterie duct, which is lined by 
eelomie epithelium.”* 

It is interesting to note that the endometrium in these abdominal 
sears and umbilical tumors may show marked variations in morpho- 
logic, as well as peritoneal, differentiation, such as were emphasized 
in the discussion of the ovarian lesion. For example, they do not 
always swell or cause increase of pain at the menstrual periods, as 
| had oceasion to note in the recent case alluded to above (Fig. 27). 
In this ease, the endometrium, while present in large amount, shows 
ig evidence of existing or preexisting menstrual activity, although 
the growth had been present two years. 


SUMMARY 


The present study is based upon the histologie study of many hun- 
dreds of fallopian tubes, with particular reference to their contents. 
In seven tubes particles of uterine mucosa were demonstrated lying 
free in the lumen, and in one tube, which contained a pregnaney in 
its outer third, there was, between this point and the uterus, a mass 
of cells which resemble trophoblastie or possibly decidual cells. The 
nature of the endometrial particles, when these were found, is, I be- 
lieve, indisputable in practically all the eases. None of the women 
from whom these endometrium-containing tubes were removed was 
menstruating, most of them being many days removed from this 
period. Five of the seven tubes containing endometrium were re- 
moved on the twenty-sixth, fourteenth, eighth, tenth, and ninth days 
of the eyele, respectively. In Case 2 there had been slight irregular 
bleeding for two weeks, but the endometrium was of the typical in- 
terval variety. In Case 7, in which tuberculous salpingitis was pres- 
ent, there is also said to have been a slight, dark reddish discharge 
for seventeen days. The uterus had not been removed in this ease, 
so that we can say nothing as to its histology. In the eases in which 
the endometrium was available for study this was seen to be in a 
nonmenstruating phase, with an intact surface. In none of the eases 
did the endometrium in the tubes show the characteristie picture of 
endometrium thrown off at menstruation. 

In at least five of the eases the particles of free endometrium are 
so large that it would seem almost impossible for them ever to have 
entered the tiny uterine orifice of the tube. The suggestion that they 
are probably moving toward rather than away from the uterus is 
strengthened by the finding of definite endometrial tissue in the 
Ovary in at least two of the cases. The failure to find it in some of 
the other cases may be due in several instances to the fact that little 
or no Ovarian tissue was removed at operation, and is possibly ex- 
plained in one ease by the frequent difficulty in finding small islands 
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of ovarian endometrium in specimens which have been in a fixing 
fluid for a considerable time. 

Does Menstrual Blood Regurgitate?—A eonsiderable number of ob- 
servations (thirteen) in the course of operations upon women who 
were menstruating at the time and whose tubes were open failed to 
show regurgitation of menstrual blood in a single ease. This experi- 
ence corresponds to that of a number of other surgeons with whom 
the author has discussed the subject. Ilistologie examination of tubes 
removed during menstruation characteristically shows little or no 
blood. No blood has apparently been observed in the pelvis in the 
thousands of women operated upon by thousands of surgeons im- 
mediately after menstruation, although it could searcely be resorbed 
so quickly if any had eseaped into the pelvis. Even if occasionally 
blood did eseape from the tube at menstruation, it is difficult to ex- 
elude pathologie lesions of the tube. If menstrual blood escapes into 
the pelvis, it is hard to see why it does not cause symptoms of peri- 
toneal irritation similar to those seen with tubal abortion, or why 
it does not more often cause sealing off of the tubes. The latter are 
commonly open. The conclusion from these various facts is that al- 
though menstrual regurgitation through the tube may oeceur, it is 
exceedingly infrequent, too infrequent to explain such a very common 
lesion as pelvie endometriosis. 

Can Endometrial Tissue Undergo Retrograde Transportation into the 
Tube ?2—The physiologie direction of travel through the tube is that 
taken by the ovum, i.e., from above downward. The ciliary current 
is probably more important than muscular peristalsis. Antiperistalsis 
is probably rare, and, according to recent investigations, occurs only 
in conditions of overdistention of the tube. The uterine orifice of 
the tube measures only 0.5 to 1.0 mm., so that it seems almost in- 
eredible that it could admit such large particles of tissue as are seen 
in some of my eases, especially with a far easier avenue of escape 
open through the uterus. There is no evidence that there is men- 
strual blockage in most cases of retroflexion or myoma, any more than 
it is now believed to oceur with anteflexion. Furthermore, endo- 
metriosis is often found with normal uteri. Even if an endometrial 
particle made its way into the uterine os of the tube, it would still 
have an almost impossible passage through the very fine lumen of 
the interstitial tube, which passes in a gently curved or sinuous fashion 
through the thick musculature of the uterus. The tube is to be 
likened to a funnel, whose wide mouth readily admits ova, endo- 
metrial or cancer particles, but whose narrow end and neck will 
neither admit nor transport them very easily. 

Can Endometrium Thrown Off at Menstruation Grow on the Ovary 

) 


or Peritoneum?—If it takes the smaller ovum a number of days, at 


least, to pass down the tube, even with the current at its back, it 
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would probably take much longer for tissue to pass upward against 
the stream, assuming that this were possible. But histologie studies 
show that the tissue thrown off at menstruation is dead or dying. 
Can such degenerative tissue thread itself into the tubal orifice, make 
its way upward against the obstacles which have been deseribed, and, 
after probably many days, still have sufficient vitality to grow where 
it falls? This would seem incredible, especially as autolytie and de- 
eenerative changes are very rapid in the cast-off tissue of menstrua- 
tion. There is no evidence that the ovary, except at the time of 
ovulation, offers any especial portal of entry for ‘*implantations’’— 
and ovulation is almost as far removed from menstruation in point 
of time relation as it ean be. At other times the ovary is commonly 
smooth, with a dense fibrous albuginea covered by the euboidal ger- 
minal epithelium. And vet, although theoretically less favorable from 
this standpoint than peritoneum, it is much more commonly the site 
of “implantations.”” Indeed, Sampson suggests that it acts as a sort 
of intermediary host. For the reasons | have just mentioned, it would 
seem that the susceptibility of the ovary to endometrium-like trans- 
formtaion must be explained in some other way than upon the basis 
of simple implantation. 

Ectopic Differentiation of Celomie Epithelium as a Souree of Aber- 
rant Endometrium—lf aberrant endometrium is not derived from the 
uterine mucosa by transportation through the tubes, what is its 
source?) No one can speak dogmatically on this point in the present 
state of our knowledge, but | have offered evidence in support of the 
view that the explanation may perhaps best be sought by reference to 
the normal developmental history of the genital epithelia. All are 
derived from the celomie epithelium of the urogenital folds. Not 
only does this form the germinal epithelium of the ovary and the 
follicular epithelium, but it also becomes invaginated to form the 
lining of the miillerian duct. The endometrium and the endosalpinx 
are therefore to be looked upon as mere modifications of the peri- 
toneum. It is therefore not surprising that either peritoneum or 
germinal epithelium may at times show endometrial transformation. 
The factors whieh determine the normal regional differentiation of 
the celomie epithelium are as yet unknown, though almost surely of 
endoerine nature. Ht is a well-known embryologic law that tissues 
derived from the same embryonic mother epithelium are closely re- 
lated. Furthermore, the developmental potentialities of celomie epi- 
thelium which has reached the stage of germinal epithelium are not 
used up, to apply the embryologie veneralization laid down by 
Fischel. It is still capable, with the proper activating influenee, of 
voing on to further differentiation into endometrium or endosalpinx. 

This idea is borne out by the facet that one may see in ovarian endo- 
metriosis all the stages of differentiation through which the genital 
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epithelium normally passes, e.g., simple endometrium-like epithelium 
with few or no invaginations and little or no stroma; more typieal 
endometrium with or without menstrual reactivity ; mucosa resembling 
that of the tube, ete. The mere presence of hemorrhage cannot he 
taken as evidence of menstrual participation of epithelium. Other 
epithelia in the ovary, as I have indieated, show a physiologie hemor. 
rhagie tendency. The various histologic pictures mentioned above as 
occurring in the ovary are probably different stages of the same 
process, representing merely different stages of differentiation, both 
morphologic and funetional, as I have diseussed in this paper. <A 
possible factor in the activation of germinal epithelium is the faet 
that the hormones of the ovary itself are probably the ones most 
concerned, and that they exert a much more intensive influence upon 
the local ovarian tissues than upon more distant ones. 

The above ideas as to the origin of aberrant endometrium are of- 
fered as a coneept rather than an explanation of the lesion. Until 
we know more about the normal processes of development we shall 


probably be unable to explain this abnormal condition with any pre- 


cision. 


Does Tinplantation Play Any Part m Pelvic Endometriosis 2—The 
studies of Jacobson would seem to indicate that in animals endo- 
metrium can be made to grow on the peritoneum, but they throw 
no light on the souree of aberrant endometrium in cases of pelvie 
endometriosis. The significance of this work is lessened by the faet 
that the endometrium transplanted was active and virile instead of 
degenerated, as in the ease of the menstrual endometrium in women. 

Against the all-importanece of implantation in the dissemination of 
endometrium in the pelvis, several facts may be mentioned: (1) The 
endometrium is not infrequently found chiefly, and perhaps exelu- 
sively, in parts of the pelvis, or elsewhere, where implantation from 
the tube would not be easy; (2) it is often present in extremely small 
amount, in spite of the supposed monthly regurgitation and the pro- 
liferative tendency of the tissue; (3) it is charaecteristically confined 
to the pelvis, even when extensive endometriosis is present, unlike 
caneer, which ean implant itself over the entire abdominal cavity. 
All in all, the evidence indieates that if implantation plays a part 
in the dissemination of the endometrium, as it well may, it is the 
ovary from which the seed is primarily dropped rather than the tube. 
All the reasons urged by Sampson in favor of the tubal origin of 
‘‘implants’’ speak just as foreibly, and indeed much more so, for the 
ovary as the primary source. Endometrial tissue from the ovary 
would theoretically possess much greater vitality than that from the 
menstruating uterus, for it could readily break off from the surface 
or be east out in the rupture of hematomata, without the influence of 
menstruation. 
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Xo evidence which has yet been advanced would seem to demon- 
strate that retrograde transportation of cancer particles from the 
uterus is a factor of any great importance in the explanation of 
ovarian metastasis in adenocarcinoma of the fundus. The compliea- 
tion is very infrequent. The two cases in which Sampson found 
eaneer particles in the tubal lumen have no signigficance in this econ- 
nection, because in each case there was a cancerous growth above the 
free tubal particles, which were thus probably making their way from 
the erowth toward the uterus. I have reported a similar case in this 
paper. This, at any rate, is the natural assumption, and the burden 
of proof would seem to be placed upon those who presuppose such 
an unnatural and difficult-to-explain process as retrograde transpor- 
tation of tissue from the uterus. 

The cases herein reported of endometrium passine through the 
tubes, as well as all the others in the literature, show a nonmenstruat- 
ing endometrium which is explainable in only one of two ways. It 
may be passing from the ovary to the uterus, as I believe is indicated 
by some of my own cases and also by the single ease which Sampson 
pictures in one of his articles. If, on the other hand, it is being trans- 
ported in a retrograde manner, certainly this migration has nothing 
to do with menstruation in these or in any other eases which have 
been reported in the literature. It would have to be explained as due 
altogether to such factors as the squeezing of the uterus at operation 
or examination. But I do not believe that anyone would attempt to 
explain in this way more than a very small proportion, if any, of the 
numerous cases of endometriosis encountered clinically. 

I should like to acknowledge my indebtedness to Drs. Thomas 5. 
Cullen, George L. Streeter, and Carl Hartman, for valuable sugges- 
tions. The photomicrographs are the work of Mr. Herman Schapiro. 
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A CONTRIBUTION TO THE STUDY OF ENDOMETRIOSIS 


By Cart Henry Davis, M.D., F.A.C.S., Axp ROLAND §. 
Cron, M.D... FLALCUS.. WISCONSIN 


HE purpose of this report is to place on record nine eases of 


heterotopic endometrial tissue, some of which illustrate the pos- 
sible origin and mode of production of certain endometrial implants. 
Sampson, Graves, Cullen, Danforth, Heaney, Keene and Norris have 
reported before the American Gynecological Society the finding of 
endometrial-like tissue in all of the pelvic organs, along the intestinal 
tract, and in the postoperative sear of the abdominal wall following 
operations in which the uterine cavity was opened. Many others have 
reported similar findings. 

The frequeney of this condition is not generally appreciated by 
surgeons because the lesions, especially the smaller ones, are not recog- 
nized. Sampson, who is looking for these implants in every pelvis, 
found them in 98 out of 332 operations for pelvic disease In a single 
vear. Thus far the symptomatology and preoperative differential 
diagnosis has not been established, and the students of the subjeet 
are not agreed regarding the origin of some heterotopic endometrial 
tissue. Our series, while small, is offered with the hope that it will 
aid in establishing endometriosis as a clinieal entity and the 
admission that minor pelvic manipulations er operations may at times 


be responsible for its OCCuUurPrence, 


ENDOMETRIAL IMPLANTS PROBABLY DUE TO TRANSUTERINE INFLATION 


The following ease is believed to be of more than usual interest. 


Case 1.—Mrs. A. aged twenty-nine vears, was first seen by C. D., 
February 2, 1925. She complained of sterility, dysmenorrhea, lumbosacral backache, 
bearing down sensations and moderate leucorrhea. Her periods were regular 28 


day type, lasting 6 days with moderate pain which was worse on the second day. 
Her appendix had been removed in 1916.) In January, 1924, a glass tube lad been 


inserted after a dilatation and curettn@e, but as she did not become pregnant 


other physicians inflated the tubes in) April and October, 1924, and in’ January, 


*Read at the Fifty-first \nnu 


th Meetin of the American Gynecological Societ 
Stockbridge, M May 20 


ne 


DAVIS AND CRON: CONTRIBUTION TO STUDY GE ENDOMETRIOSES 


misunderstanding the Jast inflation was done seven davs after 


f the period instend of seven davs after it stopped. Each time the 


the begin! g ol 
eas passed easily according to reports, 
~ Examination showed that the uterus was sharply retroflexed and low in the 
pelvis. Ihe dnexa were prolapsed into the ¢ desie. The cervix showed chronic 
endocervicit s and moderate erosion. The cervix was exuterized, the uterus re 
nlace | and suitable pessary inserted, 
The cervical condition healed within six weeks. She was relieved of most symp 
toms within a few days after the first examin: on und trentment, but when the 
nessary was removed the retrodisplacement prompily recurred and with it) the 
selvie discomfort and backache. She finally agreed to operation in October, 1925, 
Operative Findivass The tip of each tube was adherent to the uterosaeral 
on its side. On freeing these adhesions there remained granular-like 
on ong the aren of adhesions wich resembled bits of endometrial tissue 
(Fig. 1). These were removed, le: Ving an oozing peritonenl surface, The lumen 
of the tubes appeared largest than usual, and the ovaries were apparently normal. 
Fis ( l ris | foun 1 ti nit idl 
Pathologist’'s Report: The sections shi many smali pieces of tissue having’ 
typical structure of hyperplastic endometrium, Some of the glands contain blood 
and degene) ed blood. others lim 1 tt i few nre filled with 
polymorphonuclenr leneoeytes Mig. 


The most interesting part of this record is the treatment which 
she had for sterility, and the fact that the third inflation was done 
the morning after the cessation of menstruation. Accepting Samp- 
son’s observations and Jacobson’s experiments on rabbits as proof 
that many endometrial implants are the result of normal endometrium 
escaping through the tubes, this case illustrates three possible etio- 
logie factors. First, by an increased intrauterine pressure during 
menstruation in the presence of retroflexion with or without a tight 
internal os, droplets of blood and endometrial tissue are foreed 
through patent tubes, as has actually been observed by Sampson. 
This possibility is supported by the work of Novak and TeLinde which 


showed that the endometrium is east off in strips and bits during the 
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Fig. 2-1 
Fig, 2.—Cuse 1. tf and B (x 25) show size and type of the ranular tissue which 
Was removed. C and D show higher tenifications. This tissue is typical of endome- 
trium and is believed t been foreed out through the tubes during a tubal 
inflation. (See C and D on next page.) 


first few days of the menstrual period. Second, tissue is forced 
through tubes by manual manipulations of the uterus at the end of 


menstruation. or following intrauterine manipulations, such as dilata- 


i 
NO 
We 
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tion and curettage; and thirdly, by the injection of air or carbon 
dioxide through the uterus and out the tube or tubes. One of us 
(R.S.C.) has aetually seen droplets of bloody fluid forced out of the 
fimbriated end of the tube during a laparotomy when carbon dioxide 


| 
Fig. 2-C. 
4 ‘ ‘ 

+44 
* © ag 
* 
Fig. 2-D 
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he Rubin technie. In the above 
case it is possible that bits of free endometrial tissue remaining in the 


uterus, or dislodged by the intrauterine cannula, may have been forced 


through the prolapsed tubes and grafted onto the peritoneum alone 
the attachments of the uterosacral li@aments. 


ENDOMETRIAL IMPLANT INVOLVING POSTERIOR VAGINAL VAULT 
CA °.—Mrs. T. A., age irtv-elg eis, Wits first seen by R. C., September, 
1925, Menses hi heen seanty. Following ante shortening of the 
round lignments n e beenme preen but two months. fs 
Blue (cn trioma ) ina just posterior to 
cervix—filled with chocolate-colored nint n 
tion Whieh exter into tl } 1] 
ITS, she samen ( for four mon k of influenza. Follow 
ing this illness the ye Ss were Ve }? ofus At that time the late Dr. Studdiford 
eauterized some Nabothian eysts on cervix and treated her for anemia. She 
enjoy ood t dua ne Late in 1 she developed pain 
in the v: {y nal vi ‘| ne ¢ s \ fe months Inter she began to have more 
profuse periods wi the recent developmen of flooding and large clots. There 
has been but no op Aye 
Pelvie examination showed 1 the cery Was conl in shape, pointed 
posteriorly and s mobility definitely restricted by a moderately tender, indurated 
mass the size of a hickory n just poster » the cervix in the posterior fornix. 
This are d not be vis lized with the speeulum, but mat 1p) lation enused bleed- 
ng, and a tentative dingnosis ‘ nol f the vagina was 
reatment advised. 


made and radium 
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The induration was confirmed when the patient was ex:mined under anesthesia, 
and just posterior to the cervix, six or eight smal! bluish cysts were seen in the 
vaginal wall (Fig. 3 

Ope ations The eurettings were normal, Incision of the cystic areas in the 
osterior fornix of the vagina showed them to be filled with a chocolate colored 
aterial. Rather active venous bleeding necessituted suturing. In view of the 
history ot menorrhagia and the loention of the lesions which were then recognized 
as blue dome cysts endometrioma 100 me. of radium in the form of needles in 
the eysts and a capsule in the cervix were left for a total of 2150 me. hr. 

Microscopie examination of the tissue remo from the evstic area showed 


butoa typienl endometrioms Kio, 4 


Fig. 4.—Low power microphotograph of blue,dome (endometrioma) as shown 
in Fig. 8 (Case 2). Normal squamous cel! mucous membrane of the vagina is present 
except over the cystic area where the cyst wall approaches the surface. The cyst 
is lined by cilinted columnar epithelium as are a number of the other gland spaces, 
Hl of which are surrounded by typical endo trinl yen Some of the gland-like 


spaces contain blood and a homogeneous material The patient also had a chocolate 
cyst of the right ovary. 


Examination of this patient six months after radium treatment showed a slight 
slough on the posterior lip of the cervix and considerable shrinking of the lesion. 
There has been a continuous slight discharge and recently a small amount of 


bleeding. 


Ina discussion before the American (i\ necological Society last vear, 
Cullen described a case in which the gross appearance was similar to 
this one. The cases of vaginal endometriosis studied by Sampson 
were all located in the vault of the vagina posterior to the cervix, and 
were directly continuous with a peritoneal endometriosis in the pos- 
terior culdesae. In this ease it is our belief that the growth started 
as an endometrial implant on the peritoneum of the culdesac. (Since 
this paper was written, her abdomen was opened and a chocolate eyst 


of the right ovary found.) 
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ENDOMETRIAL IMPLANTS ON UTERUS 


CASE 3.—Mrs. M. H., aged thirty-five years, was first seen by C. H. D., December 
31, 1925. Her chief complaint was dysmenorrhca which kept her in bed from one 
to three days each month and was only re ieved by hypodermics. There had been 
more or less pain since her first period, but it had become much more severe 


during t} t two vears. An seute appendix and the left adnexa had been 


removed in 1912. 


Operative 1 / : The omentum is adherent along the old incision and over 
the top and right side of the uterus. The uterus is irregularly enlarged with 
multiple fibroids. The left adnexa are missing. There is a tuboovarian abscess 
on the right side. Operation: Freeing of omental adhesions, subtotal hyster 
ectomy and right salping ophorectomy, 

Pathologie Ewa ation: The uterus contains an intramural fibromyoma about 
G em. in diameter in the posterior wall and several smaller ones are seattered 
through the museulature. \long the ne of omental attachment are seen two 
puckered areas about 2 em. long and 1 em. wide. These apparently penetrate to a 


depth of about 1 em. The uterine cavity shows no gross pathology. The tube 
and ovary make a single mass about 10 em. long and 5 em. wide and show a typical 


picture of tuboovarian abscess. 


Microscopie Examinat : Sections from three blocks of uterine wall near serous 
surface in puckered areas show typical endometrial tissue. Sections of the ovary 
show subneute inflammation. Sections of the fibroid show typical picture of 


fibromyoma. No evidence of endom trinl tissue is found in any of the sections taken 


from the ovary. 
CHOCOLATE CYSTS OF THE OVARY 


Five patients had chocolate eysts of one or both ovaries. Their 


histories and findings are briefly recorded. 


CASE 4.—Miss E. B., aged forty-six years, was first seen by C. H. D., September 18, 
ios. Her chief complaints were fre quent profuse periods with tendency to elots, 
severe dysmenorrhea, attacks of right sided pain and moderate leucorrhea. teeto- 
vaginal examinations: Uterus is markedly retroverted, moderately enlarged and 
nodular. Left adnexn negative to palpation. The right adnexa are enlarged and 


tender. 
Operative Findings: On opening the abdomen the omentum is found attached 


to the anterior right wall of the abdomen along the line of Poupart’s ligament with 


dark areas and the appearance of a mass under it. On separating the omentum 


it is found that the right round ligament is involved in the right sided mass 
which apparent developed from the spill of a chocolate cyst of the right ovary. 


The sigmoid and ileum are attached by firm adhesions to the pelvie mass. The 
entire right pelvis is filled with a tuboovarian mass and attached to the wall by 
dense adhesions. The uterus is small, retroverted and contains multiple small 
fibroids. The left ovary is enlarged and contains cysts. There are old adhesions 
in the upper abdomen. The gall bladder is markedly distended and does not 
empty on pressure. The kidneys are normal to palpation, The appendix is 
thickened but free from adhesions. Operation: Freeing of omental and intestinal 
adhesions, panhysterectomy, appendectomy, repair of injured areas in bowel wall, 
ignieauterization of chocolate areas on intestines, and plastic covering of the raw 
pelvis with thi emoid. ‘lwo weeks later the gall bladder was removed. The 
microscopic examination showed typical endometrial eysts of the ovary. The patient 


made an uneventful recovery and is now in good health. 
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CASE 5.—Miss E. K., aged forty-seven years, was first seen by C. Hf. D., June 18, 
1924. Her first period at the age of fourteen was so painful and profuse that the 
foot of her bed had to be elevated. She always had to remain in bed one or two 
davs, and as she grew older the periods beeame profuse to the point of real 
hemorrhages. She began to flow April 29, 1924, and with the exception of two 
weeks had a daily flow until the time of operation. The preoperative diagnosis 
based on history and pelvie findings was probable chocolate eysts of ovary and 


adenomvomata of the uterus, with secondary anemin. 


Operative Findings: ‘The uterus contains multiple small fibroids. 30th ovaries 
are enlarged and contain typical chocolate cysts. The left ovary is about three 


inches in diameter. There are dense adhesions between the ovaries and the uterus. 
The rectum is adherent to the lower portion of the uterus. The culdesae is 
obliterated by dense adhesions. Operation: Subtotal panhystereetomy, appendec- 
tomy, and plastie covering of the pelvis with the sigmoid to prevent adhesions be- 
tween the small intestines and the raw pelvis. 

Microscopic Examination: The sections of the ovary show typieal findings of 
chocolate cyst of the ovary and that from the adherent parts of the uterus also 
shows typical endometrial tissue. This patient made an exeellent recovery, and 
there was a gradual atrophy of the thickened area where the reetum was adherent 


to the eervieal portion oft the uterus, 


Case 6.—Miss E. M., aged forty-five years, was first seen by C. H. D., July 22, 
1925. Her only complaint was enlargement of the lower abdomen. The uterus 
was enlarged by a fibroid tumor which filled the pelvis and extended upwards to 
the navel. 

Operative Findings: Large peduneulated fibroid of the uterus with twisted pedicle 
and secondary adhesions to the rectum and sigmoid, multiple small fibroids of 
the uterus. The right ovary contains a typical chocolate cyst, and there is a right 
sided parovarian cyst 5 by 7 em. in diameter. Operation: Subtotal panhyster 
ectomy and repair of injured bowel. She had a smooth convalescence and with 
the exception of hot flashes has enjoyed good health since the operation. 

CasE 7.—Miss P. M., aged forty-six years, first seen by C. H. D., March 29, 
1926, beeause of moderate menorrhagia and metrorrhagia since September, 1925. 
Her periods began at the age of 15 and had been regular 28 day type, lasting 
five to six days until the beginning of the present trouble when she began to 
bleed on alternate weeks. They were painful from the first, but for some years 
the pain had not been as regular and was usually less severe. Operation was 
advised beeause of pelvic findings and history. 

Operative Findings: The uterus is retroverted and contains small intramural 
fibroids. The left adnexa are prolapsed into the euldesae and the left ovary, which 
is enlarged to about 5 by 6 em., is held by dense adhesions. The right adnexa 
seem normal. The appendix is thickened but free. Examination of the upper 
abdomen is negative. Operation: Panhysterectomy and appendectomy. In freeing 
the left ovary the chocolate cyst was ruptured. It was found that there were 
secondary implants which involved the rectal wall extending moderately into the 
rectovaginal septum. Palpation of this area on rectal examination led us to suspect 
the true nature of the condition before operation. No attempt was made to remove 
the tissue from the reetal wall as our experience agrees with that of Graves and 
Sampson that these areas atrophy after the ovaries are removed. The sections 


from the wall of the ovary show typical endometrial tissue. 


CASE 8.—Mrs. A. S., aged twenty-two years, first seen by C. H. D., Mareh 5 


1924. Chief complaints were sterility and dysmenorrhea. The pain starts before 


the onset of the period and lasts until after the flow stops. This has been mueh 
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Worse Sines ope found that the entay 
ment oft he ics W ‘ to bilateral chocolate evsts. Bot ovaries 
*Tt 
resected and the left removed, lier condition wis proved, burt 


Within 
year she reported painful and prolonged menstt riods. present condition 
is not known. The sections of tissue from woth overies show tvol 


al endome trial 


tissue. 


ENDOALETRIOSEA POSSIBLY OF EMBRYONTOC ORIGIN 


%.—-Mrs. J. aged thirty vears, was operated in September, 1924. py 
R. S. €.. beenuse of a retroversion wit! prolapsed and adherent ovaries. The 
uterus and ovaries were found to be fairly norpish on gross uppearance, but on the 
left tube a bluish-colored rounded aren about #, em. long and % em. wide was 
diseovered on the median surface at about its middle. Believing this to be an 


endometrioma the tube was resected and the tissue examined. The sections show 
typical endometrial tissue on the wall of an otherwise 


normal tube. There is no 


‘ 
> 
lig Low pow rop ioWinge heterotopic endometrial 
tissu in the wall of n therwi normal fallopian tubs Some of the glind-like 
spaces contained red blood cell Serial section showed no connection between the 
lumen of the tubs nel the land spaces, This is possibly of embryonic origin. 
evidence found in se sections of nm connection between the lumen of the tube 
and the heterotopic endometrial tissue, and the peritoneum was apparently intact 
on the peritone 


The ovaries were not available for microscopic examination but they 
did not show any macroscopic lesions suggestive of endometriomata. 
Last year Sampson stated that he had **strong presumptive, almost 
positive, evidence that benign endometrial tissue at times metastasizes 
through the While the possibility of sueh an origin 
cannot be eliminated in this case it seemed probable to us that it 
developed from a remnant of embryonic miutterian duet. Dr. Samp 
son, however, has examined the sections and believes this endome- 
trioma started as an implant on the tube with subsequent growing 
over of the peritoneum. 

The association of fibromyomata with heterotopic endometrial tis- 
sue has been rather constant in the older women in our small series. 


We have noted this association in a goodly number of the cases re- 
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ported by Sampson and others, It is possible that there may be some 
relation between disturbed function of the ovary and the development 
of fibromyomata. The sterility which is so common with both fibro- 
mromata and endometriosis may be due to an abnormal condition of 
the ovaries rather than to obstruction of the tubes. 

In a study of the menstrual histories of these cases one must be 
impressed by the fact that the periods have been painful from the 
first in an appreciable number. This may prove an important facet in 
the final analysis of etiology. It may eventually be shown that certain 
ovaries contain rather large embryonic inclusions of endometrial tissue 
which caused pain from the first period and eventually resulted in choeo- 
late cysts. The spill from such ¢vsts could lead to the development of 
secondary growths in the culdesae or on the uterus. It is also pos- 
sible that the pain of the first period may have resulted from a very 
tieht internal os and that this associated with a possible congenital 
retrodisplacement of the uterus resulted in the escape of endometrial 
tissue through the tube and the subsequent growth in a recent corpus 
luteum with the later formation of chocolate cysts. 

A eareful study of our findings and the literature on endometriosis 
has led us to agree with those who believe that at present no one 
theory will explain all. In our first case there can be no question that 
the tissue removed from the uterosacral ligaments was transplanted 
uterine mucosa. Sampson has many cases in which the transplant 
theory cannot be questioned, and we accept his observations as evi- 
dence that most endometriomata are transplants derived originally 
from uterine mucosa. In many instances, however, it may be impos- 
sible to prove that the primary endometrioma started from an em- 
bryonic inclusion or from transplanted uterine mucosa. The end- 


results may be the same. 
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THE RELATION BETWEEN THE TREATMENT OF CANCER 
OF THE CERVIX AND THE CELL TYPE 


By FRANK A. PEMBERTON, M.D., Boston, Mass. 


Hype of the cervix is being classified histologically according 
to the predominating type of cell and attempts are being made 
to find out whether or not these types respond to different methods 
of treatment. 

The two main classes are squamous and adenocarcinoma. The 
squamous carcinomas may be further subdivided. Schmitz! reeog- 
nizes unripe basal cell and squamous eell types. Martzloff? deseribes 
fat spindle, transitional, and spinal cell types. The fat spindle eell 
corresponds to the cells of the deepest layers of squamous epithelium 
and is long and comparatively broad. The transitional cell eorres- 
ponds to the cells of the middle part and is round, has a faint eell 
outline, and a nucleus that stains well. The spinal cell is similar to 
the cells of the outer layers, it being polyhedral in shape with a 
well defined cell membrane and a moderately staining nucleus. We 
understand that the unripe basal cell of Sehmitz corresponds to the 
fat spindle cell of Martzloff, and the squamous of Sehmitz includes 
the transitional and spinal of Martzloff. We have used Martzloff’s 
classification because we believe the three types of squamous earei- 
noma and the adenocarcinoma can be distinguished and they appear 
to vary to some extent in their reaction to treatment. 

Of 131 eases of carcinoma of the cervix treated at the Free Hos- 
pital for Women between Jan. 1, 1917, and Jan. 1, 1924, there are 96 
which have full pathologie and follow-up records. These cases were 
collected and the slides gone over by Dr. R. Hl. Smithwick, and then 
the slides were gone over by the reader before knowing Smithwick’s 
results and the two compared. There were a few differences of opinion 
as to the proportions of the cells in any one case but the predominating 
type was always agreed on, The method of classification seems rea- 
sonable therefore. The tissue contained all three types of cells in 
most cases. 

The cases were classified by estimating the approximate proportion 
of the different types of cells in the microscopie section and ineluding 
that ease in the class of the predominating cell type. This is not 
mathematically accurate but appears to be a working basis. There 


*Read at the Fifty-first Annual Meeting of the American 


Gynecological Society, 
Stockbridge, Mass., May 20, 21 and 22, 1926. 


yAnother paper is to be published by Dr. Smithwick on this 


series of cases which 
will cover some of the clinical aspects; the type of case suitable for treatment by) 
operation or by radium; the time to use radium, the dosage of radium: and especial- 
ly the difference in the treatment of scirrhous and soft tumors. 
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‘s some variation in the proportions in slides taken from different parts 
of the same tumor, but in general a predominating cell type can be 
determined. In only 15.6 per cent of the cases was a single type of 
cell found. 
The results tabulated with those of other writers are seen in 
Table I. 
TABLE | 


PERCENTAGE OF EACH CELL TYPE IN THE TOTAL NUMBER 


ADENO 
SPINAL TRANSITIONAL FAT SPINDLE CARCINOMA 
Martzloff 15.5 66.8 19° 54 
387 cases 
Pomeroy & Strauss* 19 OR @ 15 
75 eases 
Free Hospital for Women 30) 56 6 g 


96 enses 


There is some variation in the different proportions which we ¢can- 
not account for on any other basis than a personal equation in elassi- 
fying the type of cell. 

Most eases of squamous carcinoma present a combination of the 
different types but there are some which appear to be pure. Martz- 
loff? found 29.6 per cent of his total were pure and we found 15.6 per 
eent as shown in Table II. 


TABLE II 


PER CENT OF 


SPINAL TRANSITIONAL FAT SPINDLE ALL CASES 
Martzloff 3.6 21.4 $.6 29.6 
Free Hospital for Women 6.2 9.3 0.0 15.6 


Here again there is a considerable difference in results but we ean 
at least conclude that most cancers of the cervix are not of a pure 
cell type. 

We have tabulated our cases by their gross extent according to 
the classification devised by the Harvard Cancer Commission. Group 
A cases have the disease confined to the cervix; in Group B eases the 
disease has spread to the vaginal wall or body of the uterus; in 
Group C eases the parametrium is invaded; and in Group D eases 
there is fixation of the organ, or distant metastases, such as those 
in the iliae glands, are found. 

The predominating type of cell in each group was then tabulated 
giving the results shown in Table ITT. 


TABLE III 


SPINAL TRANSITIONAL FAT SPINDLE 


A 36 1S 16 
B Not enough cases. 
Cc 31 64 5 


D 10 453 i 
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From this we may conclude that the proportion of the different cel] 
types is about the same despite the extent of the disease. There js 4 
suggestion that the older the growth is the more it inclines towards 
the transitional and spinal cell type. 


In order to get an idea of the relative malignancy of the different 


types we have classified the cases aeeordine to the leneth of life 


under treatment because it seemed as if this would give a better idea 
of the relative malignaney than the time between treatment and reenr 
rence. It is very difficult to decide when a recurrence appears as the 
ease may not be seen often enough and it may be suspeeted some tim 


before it is definitels proved. We have used averages of the leneth 


of life of the cases to draw conelusions from. The cases in each tabu- 


gm? 
ue ¢ 


> 


The nearly 


lation are in the same group as regards the elinical extent of the 


disease and the treatment and, although there are other factors, such 
as the age and general condition of the patient concerned, it. still 
seemed as if the conelusions would be of value. The cases were 
treated in different ways so we have had to tabulate them according 
to the class and treatment. 

Nineteen cases including cases of each group, A, B, Cy and D, 
treated by hysterectomy and radium have been omitted in the follow- 
ing tabulation because there was not enough uniformity of treatment 
to make a comparison with the rest of the cases valuable. Five had 
radium before operation, four after operation, and ten had radium 
for recurrences. Two group B cases treated by radium alone have 
also been omitted, being too few in number. 


Ae bad > a 
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The five group A cases treated by radium alone which are living 


show this: 


Average for Whole group 52.8 months. 
Spinal 2 causes average 55.5 66 


One group A ease treated by radium alone was of the transitional 
type and died at nine months. 
The seven group A cases treated by hysterectomy which are living 


show this: 


Average for Whole group 64.4 months. 
Spinal enses auveruge 73.5 
Transitional HOLD 
lat spindle 1 ease 53.0 
\denoenreinmoma 


Of eight group A eases treated by hysterectomy, which have died, 
three may be considered operative deaths. The other five give this 


tabulation: 


Average for  Citses 21.2 months. 
nt spindle cense 


There were 58 C eases treated by radium alone all of which are 
dead, except one which is living and well at 42 months, and was of 
the spinal type. The average life of those dead was 12.6 months, but 


when thes are divided according to the cell T\ pe, we find this: 


Spinal 11 cuses nuvernge 1) 
spindle lense 21.0 


The D cases treated by radium alone number 10 and all are dead 
at an average of 10.7 months. One lived 57 months, and seven lived 


6 or less. According to type they give the following results: 


Spinal enses average months. 
Transitional a 21.0 

(1 lived 57 months, the other 2 averaged 3.5 
\denocarcinoma 2 cases average 7 


There are six eases three of group C and three of group D, whieh 


were treated by hysterectomy alone which give the following : 


Average for whole group 28.5 months. 
Spinal l 
Transitional enses average 31.8 


In each table except the D cases and the inoperable cases treated by 
hysterectomy the spinal type show a greater length of life than the 


transitional. In the D group an exceptional case living 57 months 


| 

| 

| 
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raises the average of the transitional, but the average of the other 
two cases is only 3.5 months. In the C and D eases treated by opera- 
tion there is only one spinal type and conclusions cannot be drawn 
from it. There are not enough fat spindle type eases to draw any 
conclusions from. 

It may be concluded that the spinal type is the least malignant and 
is a more favorable type to treat than the transitional 


regardless of 
the kind of treatment. 


The adenocarcinomas came between the spinal 
and transitional. The predominating type of cell is not an index as 
to whether radium or operation is the better treatment because the 
same type in both groups shows the same comparative results, 
Martzloff,? and Pomeroy and Strauss* agree that the spinal cell type 


is the least malignant, and gives the best results with treatment. 


Fig. 2.—Fat spindle cell type, high power. The long and comparatively wide nuclei 


Martzloff classified his cases according to their gross extent and the 
results of operative treatment and found that the spinal type grew 
the slowest and gave the best results. The order of malignancy of 
the others was the adenocarcinomas, transitional, and fat spindle, the 


last being the most malignant. Pomeroy and Strauss found that the 


spinal and adenocarcinomas gave the best results with radium treat- 
ment. Schmitz* also believes that the fat spindle type is the most 
malignant. Sehmitz? finds that the different types respond to differ- 
ent doses of radium, that is the fat spindle requires the least for a 
destructive effect, the adenocarcinomas more and the spinal type the 
largest in the ratio of 100, 150, and 175. Dannreuther® believes that 
the fat spindle eell type is killed the easiest because sections of tissue 


removed after radium treatment show an absence of this type and 


| 
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the presence of the spinal type, although both types were present be- 
fore treatment. Adler? and Lahm* believe that the fat spindle eell 
type is the most resistant to treatment. Polak* states that the adeno- 


Fig. 3 Spinal cell type, high power. The distinct cell membranes and _ polygonal 
shape are characteristic. 


Fic. 4. Adenocarcinoma, low power. 


carcinomas are less susceptible to radium than the squamous. Klemp- 
erer® feels that the question of sensitiveness to radium is still un- 
decided. Pomeroy and Strauss* find that although the transitional 
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type is destroyed more easily than the spinal, it appears to recur more 
rapidly. 

We have already shown that most of the squamous carcinomas ¢On- 
sist of all three cell types in varying proportion and it would there- 
fore not seem reasonable to vary the dose of radium aecordine to the 
predominating type. In the pure types this might be tried but if the 
largest dose is not going to be dangerous to life or health it would 
seem wiser to give it rather than to go by the histologic type because 
we are usually depending on a diagnosis from only a small part of 
the tumor. Dannreuther agrees that the radium treatment should not 
be varied according to the histologic type. 

Klemperer® believes that the effeet of radiation is determined not 
only by the tumor type but by its extent and the age and general 
condition of the patient, and by the amount of the dose of radium, 

Schmitz! finds that the type of growth whether medullary, simplex, 
or scirrhous does not seem to influence the radiation sensitiveness of 
the eaneer cells. 

We have tabulated our cases according to whether the MICrOSscopie 
section showed the stroma amounting to more or less than 50 per cent 


of the tissue, eivine the following figures: 


\. Treated by radium. 
Living Dend 
Stroma more than 500 €8SeS Stroma less than 1 ense 
Stroma less than 500 2 enses 
\. Treated by hysterectomy. 
Living Dead 
Stroma more than 500% > enses Stroma more than 50% 2 enses 
Stroma less than 500% cnuses Stroma less than 50% 6 enses 
(. Treated by radium. 
Living Dead 
Stroma more than 50% ease Stroma more than 5006 eases 
Stroma less than 500¢—382 eases 
D. Treated by radium. Dead 
Stroma more than 500% 3 enses 
Stroma less) thuan DOG, 7 enses 
C and D eases trented by operation nlone. 
Dead 
Stroma more than 500% cases 
Stroma less) than 500 3 enses 


The amount of stroma appears to make some difference in the 
results because of the preponderance of deaths among the cases 
With stroma amounting to less than 50 per cent despite the method of 
treatment. 

Theoretically raditun should be most effective in the scirrhous types 
of growth because part of its effect is obtained from the incarceration 
of tumor cells by dense connective tissue around them. 

It seems only fair to say that of the 48 group C and D eases treated 
by radium alone all but five had a radium dosage of 2400 milligram 
hours or less at a treatment, and that 30 had two or more treatments. 


All ceases that have had more than one treatment have died. We 
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believe that eases which have been treated since these with a larger 
initial dosage, up to 5400 milligram hours, are going to show better 
results but they are still too recent for any valuable conelusions to 
be drawn. 


SUMMARY 


The proportion between the three cell types in squamous cancer of 
the cervix is about the same in the different clinical stages of the 
disease. 

The order of malignaney of the different cell types progressing from 
least to most is spinal, adenocarcinoma, transitional, and fat spindle. 

The type of cell does not indicate whether operation or radium is 
the better treatment for any type. 

The eases having more stroma than cancer tissue respond more 
favorably to either kind of treatment than where the conditions are 
reversed, 
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THE CLINICAL SIGNIFICANCE OF X-RAY PELVIMETRY 


By Hersert Tuoms, M.D., F.A.C.S., New JIAVEN, Conn. 
(From the Woman's Clinie, Yale University Sehool of Medicine) 


| rem the past five vears, | have been interested in the deter- 
mination, by means of the x-ray, of the lengths of the diameters 
of the pelvie inlet. The principles of the method which | have used 
were first described in a communication which was published in 1922.! 
Since that date, the technie has been simplified and improved, and 
in the present paper, L shall describe the procedure which is now 
emploved. 

The problems of this method of roentgen-ray pelvimetry are two- 
fold. First, the position whieh must be maintained by the patient, in 
order to make the superior strait parallel with the sensitive plate; 
and secondly, the determination of the degree of divergence from the 
vertical which the x-rays undergo in their passage from the tube 
through the superior strait to the sensitive plate. A graphie repre- 
sentation of these problems is shown in Fig. 1, where T represents the 
tube or target, and PSS the superior strait, and SP the sensitive plate. 


*Read, by invitation, at the Fifty-first Annual Meeting of the American Gyne- 
cological Society, Stockbridge, Mass., May 20, 21 and 22, 1926. 
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It is apparent, on viewing this diagram, that in order that the dis. 
tortion thus produced nay be equal in all directions, the tube must 
be centered over the superior strait and the plane of the superior 
strait must be parallel to the sensitive plate beneath. 

These conditions are fulfilled when the patient is placed in the 
semirecumbent position, with the back arched, in the manner shown 
in Fig. 2. In order to determine the level of the superior strait. 
it is necessary to identily two points on the external surface of the 


body. These are located, one on the anterior surface of the symphysis, 


T 
} 
| 
j 
a? 
Fig. 1.—Showing direction of rays from target (7) through superior strait (SP) 
to sensitive plate. In order t have equal divergence the uperior strait) must be 
parallel to the ensitive plate (S’P’). 


one em. below the superior border, and posteriorly at the depression 
just below the spine of the fourth lumbar vertebra. An imaginary 
line connecting these two points traverses the anteroposterior diameter 
of the superior strait. It is essential, therefore, that these points shall 
be of equal distance from the plane upon which the patient sits. 

The plane of the superior strait can be made parallel to the sensitive 
plate by employing the device shown in Fig. 38. With the horizontal 
arm placed on the upper anterior surface of the symphysis, the height 


is read from the vertical arm and an equal distance measured pos- 
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teriorly by means of calipers, as shown. The patient having been 
placed in this position, the tube is placed 36 inches above the plate, 


over a point 5 em. posterior to the upper border of the symphysis 


Fig, 2.—DPatient in semirecumbent position with back arehed. In this position 
the plane of the pelvic inlet is made horizontal and parallel to the sensitive plate 
beneath. 


pubis. If the tube is centered in this manner, and the pelvis made 
horizontal, we have found that a moderate variation does not mate- 
rially affeet the end-result. Thus, the tube may vary 2 to 4+ em. away 


Fig. 3.—Showing method of making superior strait horizontal and parallel to sen- 
sitive plate beneath (see text). 

from a point above the eenter of the superior strait, or the pelvis 

itself may vary 1 or 1.5 em. from the absolute horizontal, without 

affecting the reading much more than a millimeter. This leeway 

makes the method one of practical application, because of personal 
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variations which are bound to occur, in placing and mMaintainine the 
correct position. 

The second problem is the determination of the exaet amount of 
divergence or spreading away from the vertical which the rays 
undergo in their passage from the tube to the plate. The character of 
the problem will be made clear by the study of Fig. 4. It is evident 
that in diagram A, in which the superior strait is represented as being 
13 em, above the plate, this divergence will not be as ereat as in 
diagram 


in Which the superior strait is represented as beine 18 Cl. 
above the plate. It is also evident that the degree of distortion for 


ditferent levels mlayv be readily plotted upon oa laree piece of paper, 


Ly 
¢ 
PLATE } 
LEAD STRIP LEAD STRIP 
Fig. 4. Diagrams explaining principle of this method of x-ray pelvimetry. Diver- 
gence of ray t muigh = the uperion trait with the tube at 36” distance is mensured 


with the use of a T square and pencil. We determine, therefore, for 
all time, this divergence for planes from 11 to 22 em. above the plate. 
The degree of divergence for each level is indicated by a series of 
notches upon a flat lead strip, and we then possess 11 lead strips notched 
as shown for the different levels described. It is apparent that these 
notches represent ‘‘corrected centimeters’’—that is, each space be- 
tween the notches represents a centimeter in the plane to be measured. 
The lead strip is placed upon the edge of the plate just before ex- 
posure. For example, if the patient’s superior strait rests 16 em. above 
the plate, number 16 strip is used. The amount of ray divergence at 
36-inch tube distance is not as great as one might suppose; for in- 
stance, at a 19 em, level, it is approximately as in the ratio of 10:12.5. 


That is, 10 em. at the superior strait becomes 12.5 em. on the plate. 


\ \ 
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The x-ray teehnic is as follows:  Duplitized superspeed films, a double sereen 
with Bucky diaphragm, and a medium focus Coolidge tube are used. The distanee 
of the target plate is 36 inches. A point spark gap distance of 7 inehes-—whiech 
is equivalent to approximately 65 kilovolts—is employed. The amount of current 
is 20 milliamperes, and by using an ammeter in filament circuit, this voltage can 
readily be obtained without passing the current through the tube. A medium 
focus Coolidge tube will run easily up to approximately twenty seconds at this 
setting without greatly overheating. There is no apparent reason why with a 
heavy patient the tube may not be allowed to cool for ten or fifteen seconds, the 
patient holding the arched position, with possibly a second setting of the Bucky 


diaphragm. The time of exposure is as follows: 


TIME 
Pregnant Non-pregnant 
Thin 16 seeonds Thin 10 seconds 
Medium 20 seconds Medium 14 seconds 
Henvy 30 seconds 17 seconds 


As compared with other methods of roentgen-ray pelvimetry, the 
procedure which | have deseribed is of unusual simplicity. Indeed, 
after a set of lead strips has been prepared, no further mathematical 
exercise is necessary, and the procedure occupies scarcely more time 
than does the taking of an ordinary roentgenogram. It is not neces- 
sary to emphasize its value in obstetrical practice. While the usual 
method of internal pelvimetry focuses attention almost entirely upon 
the measurement of the anteroposterior diameter of the superior strait, 
it is possible, by employing the procedure in question, to determine 
not only the length of this diameter, but also to measure the lengths 
of the transverse and oblique diameters with remarkable accuracy. 

The practieal value of such additional information is well illustrated 
in the accompanying pelvigram, in this case, that of a primiparous 
patient, the external diameters of whose pelvis were as follows: 


22; crests 24.5; trochanters 29.25: external conjugate 16.75 


spines 
em. She was of short stature and weighed 94 pounds. We have re- 
peatedly proved that In many individuals of this type, particularly 
those with a sheht build, the capacity of the pelvis is surprisingly 
large, despite the faet that the leneths of the external diameters are 
far below normal. An examination of the pelvigram brings out this 
diserepaney—for in spite of the shortened external diameters, the 
anteroposterior diameter of the superior measures 10.75 em., and the 
transverse diameter 12.25 em. 

At this point, [ wish to refer to the taking of roentgenograms with 
the patient in the lateral position, an accessory measure which has 
been of great usefulness during the past year. This procedure, while 
not specifically employed as a means of pelvimetry, is of value in 
depicting the relationship of the fetal head to the superior strait, and 
is of importance in those eases in which an abnormality in the sacrum 
is suspected. The technic of the method is simple. With the patient 


— 
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in the lateral position, the tube is centered over the crest of the ilium 
36 inches above the plate, at a point midway between the symphysis 
and the depression underneath the fourth lumbar vertebra, and a suit- 
able exposure made. The anterior and posterior surfaces of the 
sacrum in their lateral aspect are well shown and an outline of the 
fetal head, with its relationship to the superior strait, is readily dis- 
tinguishable. When it is remembered that the unengaged head of 
the fetus usually rests with the oecipitofrontal diameter parallel to 
the transverse diameter of the inlet, it is apparent that an estimation 
of the length of the biparietal diameter can also be made (see Fig. 6) 
In the use, therefore, of the two methods above deseribed, we feel 
that we possess substantial additions to our usual pelvimetrie pro- 


Fig. 5 Pelvigram showing outline of superior strait. Scale 
“corrected centimeters.” By 
measured readily. 


at side of film in 


means of calipers any diameter of this plane may be 


eedures. Their application is much more difficult to describe than to 
perform. It is unusual for us, in performing both technics, to oceupy 


more than ten minutes with each patient. Their clinical application 


It is our custom to take pictures of the inlet in all patients 
in whom the external measurements point 


is obvious. 
to pelvie abnormality. 
Where the influence of rickets is suspected, we have found at times 
that the only definite means of diagnosis depends upon the roentgeno- 
graphie study of the sacrum. The routine use of this procedure in 
abnormal pelves I feel certain is going to point out a greater inei- 
dence of rachitic deformities than we have hitherto supposed, particu- 
larly in the milder grades. In patients in whom the fetal head fails 
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to become fixed at the superior strait at term, we can readily deter- 
mine whether the nonengagement is the result of bony disproportion 
or is due to some other factor. In a recent patient, in whom the fetal 
head was floating at term, a lateral picture showed the presenting part 
high above the superior strait, in spite of the faet that a space 2-3 
em. in width was present between the posterior parietal bone and the 
promontory of the sacrum. Although measurements of the diameters 
of the inlet showed the pelvis to be of adequate dimensions for a 
moderate sized fetus, manual pressure from above failed to force the 
occiput into the superior strait. It was evident that some other than 


Fig. 6 Lateral roentgenogram at term. Showing relationship of presenting part 
to superior strait where disproportion wa suspected beenuse of nondescent. No 
disproportion present, sacrum shows normal coneavity of anterior surface. 


bony disproportion on the part of the mother was present. Because 
the previous labor had been terminated by cesarean section, it seemed 
wise, under the circumstances, to effect delivery in a similar fashion. 
Following the removal of the fetus, the placental site was found low 
down on the posterior wall of the uterus, and it appears that the un- 
descent of the fetal head in this patient depended upon interference 
offered by an unusually low implantation of that organ. 
SUMMARY 


1. A method of x-ray pelvimetry has been presented by means of 
Which the dimensions of the superior strait ean be measured with re- 
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markable accuracy. The method is applicable in any stage of preg. 
naney and does not require elaborate apparatus. 

2. A technic has been described which makes it possible to obtain 
lateral views of the pelvis showing the contour of the sacrum and the 
relation of the presenting part to the superior strait. Attention js 
drawn to the value of sueh information in the diaenosis of the less 
severe grades of rachitie pelvie deformity. 

3. The importance of the two methods as aids in the study of con- 
tractions of the pelvis is emphasized. 

In conelusion, I wish to acknowledge my indebtedness to Dr, C. R. 
Seott and Mr. BE. F. Furbush, of the Department of Roentgenology of 
the New Haven Hospital. Their help in working out the teehnie of 
taking the pictures has been invaluable. 
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TRIAL LABOR IN THE TREATMENT OF 477 CASES OF 
CONTRACTED PELYVES 


UNpER OnE PLAN oF TREATMENT DtrING TILE LAst 
YEARS 


By HArotp BaitEy, M.D... New N. Y. 


BSTETRICS is, for the most part, in the hands of the general 
practitioner, and as perfect surgical technie is not readily 
acquired by the occasional operator, the existing high maternal death 
rate is without doubt related to his errors. These have become more 
pronounced in the last few years, for conservatism has been aban- 
doned and we are in an era of operative obstetrics. This is due to the 
attitude of the leaders in the medical centers. Beeause of the high 
infant mortality, the time honored resources of induction, high for- 
ceps, version and craniotomy are frowned upon in the management of 
labor in contracted pelves. When disproportion is present or the 
pelvic measurements are below normal, it impossible to judge 
whether or not a spontaneous delivery can oceur, and if 
test of labor the head fails to engage, the accoucheur has now but one 
procedure at his command. Ile must do a cesarean section or send 
the patient to a hospital where, frequently, a man unversed in ob- 
stetrical mechanism opens the uterus forthwith. The ineidence of 
cesarean section has increased until in certain elinies it is as high as 
7.1 per cent. 
The question to be considered is whether the adoption of cesarean 
section has resulted in an increased saving of life of mother and 
child. In New York State (outside of New York City) one out of 


*Read at the Fifty-first 


Annual Meeting of the American Gynecological Society, 
Stockbridge, M 5 
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every five maternal deaths follows cesarean section. In the year 1922, 
127 women died following this operation. In 79 of the cases, concern- 
ine which questionnaires were answered by the doctor, 25, or nearly 
one-third of the babies were stillborn? In Massachusetts, in the same 
vear, 102 women died following cesarean section; 37 per cent of these 
operations were for pelvic contraction. The death rate was one in 
every seven maternal deaths and the fatality for the operation was 8.8 
per cent. Of these 102 dead mothers only 67 per cent of the babies 
survived, and it is quite evident that in this particular group, recourse 
to high foreeps and craniotomy, where necessary, would hardly have 
produced such a high infant death rate The results of a questionnaire 
sent to hospitals in Michigan showed that the maternal death rate (in 
the 192 answers, 1914-1920) was 10.9 per cent and the infant death 
rate 13.5 per cent.) Nothing could be more startling than the report 
from New Orleans. In 117 abdominal sections in one hospital there 
were 12 deaths from peritonitis, 2 from sepsis and 2 other deaths 
from the operation. In addition there were 25 deaths due to the 
disease for which the cesarean was performed and the total death rate 
following cesarean section was 35 per cont.’ These figures are amazing 
and show how far the pendulum has swune. 

No one would advise the readoption of induction of labor as a 
veneral treatment for cases of contracted pelves vet there are figures 
that prove it to be much less detrimental to mother and child than 
cesarean section. 

In the latter part of 1921 we became convinced that the Kroenig, 
Beck, DeLee transperitoneal, low flap cervical cesarean section gave 
better results, late in labor, than the classical operation, Beck's paper? 
and later, DeLee’s fortified us in this conclusion, Previcus to 1922 
the published figures did not justify us in conducting trial labors. 
In 1920, CampbellS reported 92 cases operated late in labor with a 
fatality of 15.5 per eent. We had, also, the report of the English 
eases In which the mortality, after cesarean section performed late 
in labor, was 10.7 per cent.”. The introduetion of the low flap cervical 
cesarean enabled us to conduet trial labor. Tloftbauer'’ has recently 
demonstrated evidences of increased resistance to infection the 
lower uterine segment, 

Trial Labor.—All pelves with a true conjugate below 7 em. are 
absolutely contracted and should be delivered by elective sections. 
It is interesting to note that during the last four years we had only 
two cases of absolute contraction. In generally contracted pelves 
with breech presentation elective sections were done except in the 
eases noted below. All patients with relatively contracted pelves, 

From 1912 to 1920, at which date operation Was given up at the Man- 


hattan Maternity Hospital in New York, there were 44 inductions for contracted 
pelves with no maternal deaths and 10 per eent infant deaths, 
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with the exception of those who had been previously cesareanized. 
were given a trial labor. The trial labor was conducted by allowing 
the patient to have twelve hours of strong pains and without vaginal] 
or rectal examinations. If at the end of this time, the head was 
floating, a low flap section was performed. If the head was in the 
pelvis the patient was delivered either by permitting the labor to 
continue or by foreeps. As many of our patients were ambuiance 
cases and nearly one-half of the total number were delivered on our 
outdoor services, this regimé could not be strictly adhered to and we 
regret that a few patients had a prolonged labor. In some cases where 
there was doubt as to whether or not the head had entered the 
pelvis, vaginal examinations were made. 

There is some danger in permitting too lone a trial labor. If the 
patient goes into secondary inertia she almost invariably suffers from 
an acidosis and may even lose her life from this condition. 

Classification —We have reduced the vwenerally accepted measure- 
ments of pelvie contraction by deducting one-half centimeter from 
the diagonal conjugate so that our classification includes no_ pelvie 
inlet with a diagonal conjugate of more than 11 em. for the generally 
contracted and 10.5 em. for the flat type. These figures have been 
selected for two reasons. In the first place, all of our patients with 
higher measurements were delivered spontaneously or with low for- 
ceps, and in the second place, the average reach of the examining 
finger is seldom over 11 em. Many women have a diagonal con- 
jugate measurement just above 11 em. and designating such pelves as 
contracted magnifies the incidence and importance of the condition. 
Furthermore, we have deducted 1.5 em. from the diagonal conjugate to 
determine the true conjugate because 1.5 em. is in accordance with the 
measurements as we have determined them on dry specimens and also 
hecause this distance is variable, depending upon the movement of the 
lower part of the body on the sacrum. 

In determining the outlet contractions we have deducted one centi- 
meter from the usual measurements, and we consider a funnel pelvis 
one with a transverse of 7 cm. or under. We have noted, in private 
practice, that a large proportion of women have a transverse meas- 
urement of 8 em. and that these patients deliver spontaneously, with- 
out prolongation of labor or inerease in the lacerations. 

The regular reduction in the interspinal, intereristal and oblique 
measurements in the generally contracted pelves enabled us to dif- 
ferentiate them from the flat. It is of great importance to distin- 
geuish between these types because the mechanism of labor differs. 
The external conjugate measurement was of little value in estimating 
either the degree of contraction or the possibility of a spontaneous 
delivery. We were able, also, to determine the types of pelves by 
the changes in form of the Michaelis’ rhomboid 
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In a certain number of cases the internal measurements were not 
obtained until late in the postpartum period as we wished to avoid 
vaginal examinations in order to limit the chances of infeetion. With 
this limitation of infection in mind, we have developed our technie 
of external examination and mensuration to a degree whereby we ean 
usually conduet labor to its outcome without vaginal or reetal exami- 


nations. 
TABLE 


ESTIMATED TRUE CONJUGATE MEASUREMENTS IN 221 GENERALLY CONTRACTED AND 


918 Fuar PELVES OCCURRING IN 9087 DELIVERIES AT BELLEVUE HOSPITAL 
AND THE BERWIND CLINIC, 1922-1925 


ESTIMATED METHOD OF DELIVERY 
TRUE SPONTANEOUS CESAREANS FORCEPS VERSIONS CRANIOTOMIES 

CONJUGATI G. ©. Flat G.C. Flat G.C. Flat G.C. | Flat G.C. Flat 
7.5 } 3 0 0 a a 


Accepting the faet that a pelvis is rachitic when the interspinal and 
intereristal measurements are nearly equal and the outlet is wide, 
there were only 18 cases that gave unmistakable evidence of the dis- 
ease either through pelvie or general examination. ‘Two eases had 
the same interspinal and intereristal measurements and in 16 these 
measurements were within 1.5 em. of each other. 

We have elassified all pelves as generally contracted, flat, funnel or 
irregularly contracted, and under these classifications there were, in a 
total of YOST cases, 221 generally contracted, 218 flat. 35 funnel and 3 
irregularly contracted pelves. 

Generally Contracted Pelwves. 

Major Contractions: true conjugate 8.5 — 7.5 em. 


Minor Contractions: true conjugate 9.5 —-8.6 em. 


Two hundred and twenty-one or 2.4 per cent of all the deliveries 
were in women with generally contracted pelves. The average meas- 
urement for the crests was 24.4 em.; in only 5 cases was it as high as 
26. Twenty-three per cent of the deliveries were operative. 

Ten of the 221 women had had previous sections, and therefore, as 
a matter of course, an elective cesarean was performed as soon as they 
were received in the hospital. Another of the patients had an elective 
cesarean for chronic heart disease. 

There was a trial labor in the remaining 210 cases. Sixteen cesa- 
rean sections were performed. In one ease the wound broke down 
and in four there were stitch abscesses. Eight of the women, inelud- 
ing those with infected wounds, had a temperature for two days or 
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more. Vaginal examinations were made in 7 eases, three of them 
followed by temperature. There were no maternal deaths in these 
16 cases. The average weight of the infants was 3098 erams. The 
average number of hours of labor was twenty-three, or dedueting a 
lone labor at home in two cases, the average was seventeen hours. 

High foreeps operations were employed in 6 eases in which the head 
had entered the pelvis during the trial labor. There were no maternal 
deaths and but one infant death. 

There were 13 mid and low forceps deliveries with 3 infant deaths. 
One mother died of sepsis on the erehteenth clas postpartum. 

Five versions and breech extractions were performed with the loss 
of one infant,—a baby that died in utero from premature separation 
of the placenta. We wish to state definitely that we do not believe in 
permitting a patient with a breech presentation in a generally con 
tracted pelvis, to have a trial labor, and we do not believe in’ versions 
in this type 6f pelvis, but in the delivery cf so many eases, variations 
from a standard routine are almost unavoidable. 

There were 2 craniotomies. One patient was admitted after a long 
labor with an attempt at forceps delivery at home. A version and ex- 
traction was performed, but as the child was dead, the after-coming 
head was punetured. The other was admitted with a shoulder pres- 
entation and a prolapsed arm. As the baby was dead the delivery 
was by version and craniotomy. 


In the 221 cases there were 13 stillbirths and neonatal deaths; six 
of these followed spontaneous deliveries. 

There were three maternal deaths; one woman with a major and 
two with minor contractions. One woman was delivered spontane- 
ously on our outdoor service, and because of hemorrhage the placenta 
was manually removed. Sepsis followed and the patient died on the 
sixtecnth day. The second woman was delivered by a mid-foreeps 
operation for an oeciput posterior position; the operation was not 
difficult. She had a form of postpartum sepsis that resembled searlet 
fever, and on the eighteenth day, three days after her temperature 
was normal, she died suddenly of a septic embolus in the brain. The 
autopsy showed pyelitis of both kidneys, and in the brain there was 
considerable degeneration around the thrombosed area. The third 
patient, after thirty hours of labor on our outdoor service was trans- 
ferred to another hospital. Four hours after her admission she was 
prepared for cesarean section, and shortly after the anesthesia was 
started, she suddenly died. The autopsy was negative but as we be- 
lieve that death might have been due to aeidotie shock following a 
long labor, we have ineluded this ease with our maternal deaths. 
These three were the only deaths that occurred in the 477 eases and 
one of these women died from a cause unrelated to the pelvie con- 
traction. 
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Flat Pelves.— 
Major Contractions: true conjugate 5—7 em. 
Minor Contractions: true conjugate 9-—8.1 em. 


It was an unexpected finding that the flat pelves nearly equalled 
in number the generally contracted. Furthermore, it so happened 
that there were 27 cesarean sections. 

Ten sections were elective: 7 because of previous cesareans, one 
because a patient with a major contraction had had stillbirths in 
three previous deliveries, and 2 for prolapsed cords. There were 2 
infant deaths. 

In the 208 eases that had a trial labor, 17 cesareans were necessary. 
The wound broke down in one ease and there were stitch abscesses in 
two. There was a temperature for two days or more in 10 eases, in- 
eluding those with the wound infections. In four eases vaginal ex- 
aminations were made without any morbidity in the postpartum pe- 
riod. The average number of hours of labor in these 17 cases was 
twenty-six and eight-tenths, including 5 cases transferred from the 
outside with an average of forty-three hours. The average weight of 
the babies was 3337 grams. It is interesting that the average weight 
of the children in the flat pelves is only 239 grams higher than that 
of the infants in the generally contracted pelves. 

There were 58 foreeps deliveries of which 11 were high forceps. Two 
stillbirths oceurred with the high forceps deliveries, one in a case 
with prolapsed cord. In the 27 mid and low foreeps, there was one 
stillbirth—an infant with hydrocephalus. 

Seven versions and breech extractions were performed. One still- 
birth occurred in a case of prolapsed cord. One patient who had had 
a cesarean section at a previous delivery was delivered from below 
because, when admitted, she had influenza and was fully dilated, 
with the breech presenting. Two other cases of breech presentation 
were allowed to have a trial labor and were then delivered by breech 
extraction. 

There was one craniotomy. The patient had been in labor forty-two 
hours at home, under the eare of a private doctor, and as many 
vaginal examinations had been made, it was felt that a cesarean was 
inadvisable. The extraction following a version was difficult, and the 
craniotomy was done on the after-coming head. 

In the 218 cases of flat pelves, 73 (or 33 per cent) were operative 
deliveries. There was a total of 12 infant deaths, 5 of them oceurring 
in spontaneous deliveries. 

Funnel Pelves.- 

Major Contractions: transverse 6-5 em. 
Minor Contractions: transverse 7 - 6.1 em. 
Eleven of the 35 eases in this group were operative: 3 cesareans, 7 


forceps, and one version. There were one stillbirth and one neonatal 
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death in the spontaneous deliveries and one neonatal death followed 
the version. 

One of the three cesareans was for a major outlet contraction in a 
pelvis that was also somewhat flattened, and two were for minor eop. 
tractions in pelves that were also generally contracted. In the three 
eases the head was floating after hours of labor. These cases have 
been included in the funnel class beeause the narrow transverse was 
the distinguishing feature of the pelves. The two generally con- 
tracted were of the male type 


rRANS OF THE OUTLET MEAS ENTS | L PELVES 
PrRANSVERSI POTAL METHOD OF DELIVERY 
OF THE NUMBER HIGH MID 
SPONTAN Ss 
OUTLET OF CASI FORCEPS FORCEPS VERSION 
l 0 ] 0 0 
7.0 27 A 0) 2 | 0 


Seven ferceps deliveries were necessary, 6 in pelves with a trans- 
verse of 7 em. and one high foreeps in a pelvis with a transverse of 
6 em. There were no infant deaths. 

In addition, 12 contracted outlets of the minor variety were found 
in pelves that were generally contracted or flat, and in these eases 
there were 5 cesareans and 3 forceps deliveries. I believe that in con- 
sidering the funnel pelves these 12 cases should be added, thus giving 
a total of 47 funnel pelves or approximately 10 per cent of all the 


cases. Nineteen or 40 per cent of the 47 funnel pelves required opera- 


ive delivery. There were no maternal deaths and 6.5 per cent infant 
deaths. 

Irregular Contractions.—There were 3 irregularly contracted pelves. 
One was a ease of infantile paralysis with scoliosis; the second, marked 
scoliosis of the thoracie and lumbar spine; the third, ankylosis of 
the hip with flattening of tie side wall of the pelvis. 

Two of the eases required cesarean sections and the third a mid 
forceps operation. One baby delivered by cesarean died in the neo- 
natal period. 

Discussion —lf we accept this report as indicating a satisfactory 
result with trial labor in contracted pelves, it seems to me that the 
ordinary accoucheur would find it advisable to employ this form of 
treatment in all relatively contracted pelves. Ile would have (at least 
in the region around New York where there is little rachitis) an in 
cidenee of less than 6 per cent of contracted peives that required 
treatment as such. While, according to our figures, 30 per cent would 


prove to be operative. only 16 per cent would demand cesarean or 
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high forceps operations. The incidence of the cases that must be 
transferred for major operations would be nine-tenths of one per 
vent. It seems probable that if the occasional operator knew that 
the more serious type of case is less than one in a hundred, he would 
be willing to refer such cases to a suitable hospital where a low flap, 


eervieal cesarean section could be performed. 


TABLE \ 


177 CASES OF CONTRACTED PELVES IN QOS7) DELIVERIES 


TOTAL 
NUMBER SPONTA OPERATIVE DELIVERIES 
OF NEOUS HIGH MID 
POTAL CESAR VERSION CRANIO! 
CASES DELIVERIES FORCEPS FORCEPS OMY 
Generally 
Contracted 221 168 i$: 27 6 13 5 2 
Flat 218 145 73 11 
Funnel 35 1] = 
Irregular 3 () ) a 
$77 337 140 59 4 1G 13 8 
Net Maternal Death Rete O42 per cent 
Net Infant Denth Rate 1.19 per cent 


In the spontaneous deliveries, labor was not longer than in the 
spontaneous deliveries in normal pelves; as a matter of fact, the aver- 
age hours of labor in both the generally contracted and the flat types 
was less than normal. The mechanism of labor in the generally con- 
tracted pelvis is more perfect than in the normal because there is 
complete flexion of the ehild’s head. In the flat pelvis the head often 
hangs up at the brim and passes through in an asynelitic position, and 
there is an anterior or posterior parietal bone presentation. We have 
not used the Barton foreeps for the control of this, as we believe that 
ii is Nature’s attempt to compensate for the disproportion.  Ocea- 
sionally in the anterior parietal bone presentation we have pushed 
the oeciput to the rear at the same time that the external hand pushes 
over the child’s shoulder. At a certain peint in the progress of the 
child’s head through the econtraeted inlet this is readily done and 
labor comes to a close without more difficulty. 

In the 145 spontaneous deliveries in generally contracted pelves, 118 
women had a labor of twelve hours or less, and 8 had a labor of more 
than twenty-four hours. There were 146 eases of spontaneous de- 
livery in flat pelves in which a complete record of the hours of labor 
Was kept. One hundred and ten patients had twelve hours or less 
of labor, and only 12 had more than twenty-four hours. 

Our statistics show that the generally contracted and flat  pelves 
are nearly equal in number and that few of the deformities are due 
to rickets. Seventy-five per cent of these pelves had a true conjugate 
of 8.5 or 9 em.: there were only two with a true conjugate of 7 em. 
and two with 6 em. Seventeen of the cases that we included in the 


generally contracted classifieation, were both generally contraeted and 
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flat. As is well known, a decrease in the anterior posterior diameter 
in a small pelvis markedly increases the necessity for operation and 
in these 17 eases there were 9 cesareans. The other 8 cases delivered 


spontaneously with an average of nine hours of labor. 


TABLE VI 


AVERAGE PELVIC MEASUREMENTS IN 220 GENERALLY CONTRACTED 
AND 218 FLAT PELVES 


220 GENERALLY CONTRACTED 


MEASUREMENTS SPONTANEOUS OPERATIVE SPONTANEOUS OPERATIVE 

168 53 145 73 
Spines 21.3 21.5 24.1 24.0 
Crests 24.3 24.5 27 26.9 
Ext. Conjugate 18.3 17.7 19.5 18.8 
Right Oblique 20.5 20.3 21.7 21.2 
Left Oblique 20.8 20.2 21.7 21.4 
Diagonal Conj. 10.2 10.3 9.7 9.8 
True Conjugate 8.7 8.8 8.2 8.3 

*Measurement not complet in 1 generally contracted pel 


Four prolapsed cords oceurred in the course of the trial labor in 
the 210 flat pelves. Two babies survived, both delivered by cesarean 
section. On opening the uterus the cord was tied off from the baby 
and from the placenta and delivered from below. 

The number of abnormai positions Ib all Cases Of contraction was 
not greater than Is usual in normal pelves. There were four face, 
three shoulder and thirteen breech presentations. 

We had a low incidence of funnel pelves of the male type, that is, 
of those with little disproportion except at the outlet. Only one pa- 
tient had a transverse measurement of the outlet of 5.5 em., and she 


was delivered by cesarean section. 


9 STILLBIRTHS AND NEONATAL DEATIIS IN 477 CASES OF PELVIC CONTRACTION 
Gl RALLY 
co r’D 
METHOD OF 
NEO- ss NEO NEO NEO 
DELIVERY STILL STILL- STILI STILL- a“ 
NATAL NATAL VATAL NATAL 
BIRTHS BIRTHS BIR is BIRTHS 
DEATHS DEATILS DEATHS DEATHS 
Spontaneous 3 yA ] 0 
Cesarenans 0) l 0) () () 
High Foreeps l () “ () 
Mid Forceps | () 0) (0) () 
Gre Infant Mortality 6.08 per cent, 


Net Infant Mortality 1.19 per cent. 


SUMMARY 
The Cornell teaching service, during the vears 1922 through 1925, 
delivered 9087 women on three services—Bellevue Hospital and the 


Bellevue School for Midwives during six months of each year and the 
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Berwind Maternity Clinie during twelve months. There were 477 


of contracted pelves or 5.2 per cent. As far as possible the 


eases 
treatment of the patients was by trial labor, and in my opinion, the 
suecess of the procedure depended upon the fact that the low flap 
cervical section was done in eases in which the head did not engage. 
There were 59 cesareans with no maternal deaths and 3 infant deaths. 
In the 22 elective sections, there were 14 low flap operations. Four 
patients had postoperative temperature. The wound was infected in 


2 eases but with no 


’ eases. Vaginal examinations were made in 
morbidity in the postpartum period. 
Thirty-seven patients had a section following trial labor and of 
these 35 were operated by the low flap method. In the group there 
were 11 eases that had been examined vaginally. The study of the 
convalescence shows that 21 of the patients had a temperature of 
100.4 degrees or higher for two days or more, 4 had a temperature 
for two days, 12 for less than five days, 1 for six days and 4 for eight 


day The wound healed by primary unien in 28 eases with pos 


operative temperature; in 2 cases it broke down, and in 7 eases there 
were stitch abscesses. Only one of the patients had a serious post- 
partum condition; in most of the others the fever occurred in the first 
few days following operation. We feel that the protection of the 
incision will eliminate some of the infections, as it is probable that 
these occur when the child and the membranes are brought through 
the wound. The postoperative period was peculiarly free of the com- 
plications that usually follow the classical section. 

As an end-result of trial labor, in the 477 cases, there was a gross 
mortality of three mothers, two dying of sepsis and one from anes- 
thesia in a hospital not under our control. If we exeept the patient 
with sepsis following spontaneous delivery, there was a net mortality 
of two, or one in 238 eases. There was a gross mortality of 29 babies 
or a net mortality of 20. We had, then a maternal death rate of .42 
per cent and an infant death rate of 4.19 per cent. 

Trial labor in relatively contracted pelves reduces the incidence of 
operation and results in a minimum mortality for mother and child 
provided that when a cesarean is necessary the low flap cervieal see- 
tion is employed. 
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LIGATION OF PELVIC VEINS IN| THROMBOPHLEBITIS 
By R. R. Hvueans, M.D., Pirrssuren, Pa. 


| * THE year 1912, the writer reported four cases where ligation 
of veins had been done in the treatment of puerperal thrombo- 
phlebit 2 The histor, ol this operation Was also reviewed. It is not 
our purpose to waste time in the study of the past, so far as the 
history of this procedure is eoneerned. It does seem worth while. 
however, to report our results from time to time in order that some 
definite conclusion may finally be reached as to the value of this 
method in the treatment of this form of puerperal infection. The 
pathology is so well understood that it need not be diseussed. Little 
has been written upon this particular line of treatment since that 
time. The available number of cases for study at the time of this 
report was 110. Sanes in a report some months later found 12 addi- 
tional cases which made in all 122. The mortality was 52.5 per cent. 
It is quite apparent from a study of this small series of cases that 
operation was not performed in a majority of instances, until the 
patient was profoundly ill. Turenne in 1917, reported 17 cases, which 
included 4 operated upon by the writer, with a mortality of 29.4 per 
eent. 

The operative treatment has at least accomplished one thing, and 
that is a better knowledge of the diagnosis and pathology of this 
form of infeetion. The few reports which appear, indicate that the 
SViInptoms which are characteristic of this particular form of infeetion 
are now generally recognized. This is a distinet advanee, for if oper- 
ative treatment is ever to be emploved it is only after most careful 
study and observation. Mild cases are constantly observed where no 
} 


thoue 


t of operative treatment should be entertained. On the other 


hand a 


tient is occasionally encountered where the symptoms are 
severe, and where in spite of all palliative measures, the disease grows 
progressively worse and the patient finally dies. 

it remains to be decided whether in such a ease, operative treat- 
ment is worth while. Those who have had the largest experience in 
the exploration and ligation of the invaded vessels are more inelined 
to favor it than those who have had little experience. The reason 1s, 
because they have learned that an operation undertaken early before 
the patient has lost much of her resistance, does little if any harm. 
We hav 


exploration of the abdomen 11 


never seen the chances of a recovery lessened as a result of 
is idle to expect eood results if the 
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operat n is postponed until the patient is moribund. For this reason 
correct diagnosis at the proper time is most necessary. 

Aceording to our present knowledge this variety of infection should 
be recognized from the study of the clinical chart. The wide range 
of temperature, which may vary from below normal to 104 or 105, in 
the form of daily excursions ; the pulse corresponding to the rise and fall 
of temperature ; the presence of chills, especially during the early stages ; 


a patient who in the first few days of her illness does not present the 


appearance of one acutely ill; the absence of positive blood cultures 


under ordinary methods. These are all signs which are most sugges- 
tive. and as a rule, are diagnostic of this particular form of infeetion. 
When local examination reveals only the presence of moderate en- 
largement on either side of the uterus and possibly only tenderness, 
strone corroboration is added. We recognize, of course, the acute 
fulminating variety where the disease is more virulent and where the 
patient dies in a very short time. In such cases the progress is so 
rapid that the patient dies within a few days. In such a condition, 
operation is useless, for as a rule, there is a rapid spread of the in- 
fection through the blood stream which is soon overwhelming. From 
the beginning the outlook is grave. The case where the operation is 
of value is one which lies between the above-mentioned milder forms, 
where the temperature and pulse variations are not so wide, and 
where the patient from the beginning does not show evidence of very 
serious involvement, and the acute fulminatine variety where the 
progress is rapid and grave from the beginning. Ilere we find a 
eroup of cases which are prone to become chronic and where in about 
eight or ten days after the onset of the infection, one is gravely per- 
plexed as to what may happen from day to day. Sueh a case may 
eventually entirely recover under palliative treatment; on the other 
hand, she may drift on from day to day, at times showine marked 
improvement which leads the obstetrician to be encouraged, but 
finally dies. It is at this particular time, early in the history of such 
a case, and before the patient has become repeatedly saturated with 
the infection, and where a certain amount of poison is being thrown 
into the circulation daily, with a resulting lowering in her resistance, 
that a definite conclusion as to the indication for operative treatment 
vheult be made. It is fortunate, that in the majority of instanecs, the 
progress Is rather slow and for the first ten or twelve days the patient 
may not be in any immediate danger. 

Our experience leads us to conelude that there is little difficulty in 
coming to a determination, both as to a probable diagnosis and to the 
time when the patient is entitled to an exploration of the abdominal 
cavity. Our reeords show that nearly all cases of this class whieh 
are operated upon within twelve or fifteen days after the onset of the 


infection, recovered. The mortality lay in those who had been ill for 
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more than four weeks. In three fatal cases, more than six weeks had 
passed before operation was even considered. Infection had already 
extended far beyond the veins in the form of multiple abscesses or 
so-called pyemia. Operation at such a time is a useless expenditure 
of energy, just as it often is in the later stage of a peritonitis whieh 
has followed a perforation of an appendix or gastrie uleer. In a 
general way, if a patient has a chill for three or more successive days, 
accompanied by the typical rise and fall of temperature and the blood 
cultures as done by the ordinary method are negative, and where no 
signs of improvement appear, she is entitled to the help which may be 
received through surgical measures. It is our belief when operation 
is done in this stage of the disease, that it does not jeopardize the 
life of the patient. Even in eases where recovery does not occur, the 
patient ’s chances are in no way lessened, as they continue to live long 
after the time of operation, and eventually die from the continued 
extension of the infection. 


During the earlier years in the history of the operative method of 


treatment, there was considerable discussion as to the method of pro- 
cedure. <At first it was proposed that the veins be approached from 
behind and that the operation should be retroperitoneal. This method 
was followed on account of the danger of spreading the infection, 
causing peritonitis. There was also uncertainty as to whether it was 
better to ligate or excise the veins. Again what veins should be 
ligated? It was argued and rightly so that if ligation of the ovarian 
vein was done, there was nothing to prevent the spread of the infee- 
tion downward into the internal iliae vein of the same side. It was 


also pointed out that the ligation of the deep internal iliac vein in a 


person acutely ill is a difficult and uncertain operation. This is also 
true. 


No harm can come from ligation of the common iliae on either side 
if there is doubt as to the presence of infection of the deeper veins 
of the broad ligament, especially if it extends towards the internal 
iliae vein. Under such circumstances it Mia be eood prophylactic 
treatment and may prevent the danger of subsequent extension of 
the infection. 


We desire to report eight additional cases making twelve in all. 


A careful review of these reports will show that all cases operated 


upon within a reasonable time after the onset of infection with one 


exception, recovered. The fatal ones had all been sick for periods 
from five to eight weeks, and at the time of operation had other com- 
plications, sueh as pneumonia and infeetions of the w:inarsy trae. 
and were all in poor condition. If these three hopeless cases were 
deducted, und in all fairness, this should be done, there would be but 


one death In nine cases It is our belief that if operation had been 


— 


ILUGGINS LIGATION GE PELVIC VEINS IN ‘THROMBOPHLEBITIS 565 


undertaken in the early stages of the fatal cases, that the results 
would have been entirely different. 

Our studies have led to the totlowing conclusions: Thai diaenosis 
is not diffieult if a careful study of the patient’s condition is made. 
That even when there may be doubt, an exploratory laparotomy in 
no way interferes with the progress of the case. If a mistake is made, 
the patient will continue to live as she would otherwise, and henee, 
no harm has been done. It is not unusual that a small abscess may 
be discovered either in the uterus or broad ligament, which if dealt 
with intelligently may alone justify this exploration. Those who 
have experience will understand that such a condition may be accom- 
panied by chills and a temperature similar to that found in phlebitis. 

In regard to the method of procedure. The veins should be ligated 
throueh a transperitoneal imeision. They need not be excised. The 
ligature should be placed distal to the point of infection if possible. 
It is probably true, however, that if this is impossible, good will be 
secured by a ligation of the vein somewhat short of the extreme ex- 
tension of the infection, beeause when the blood current is inter- 
rupted the infection will eease to spread and will remain loealized. 
We bave not tiesitated to leate both ovarian veins and in one in- 
stance the vena cava. There are few apparent symptoms from sueh a 
procedure except for a moderate degree of swelling of the legs, whieh 
disappears. This is also true of ligation of both the ovarian veins and 
the common iliaes. In the future, our procedure will be to ligate 
the common in preference to the internal iliae, as it is easier and can 
he done more quickly. The results in so far as untoward symptoms are 
concerned, are no different. 

It is to be hoped that the bacteriologist will come to our assistance 
in earlier diagnosis in the perfection of a method which will deteet 
this apparently mild form of infection which undoubtedly cireulates 
in the blood stream. 

The mortality in the entire series of twelve cases, four of whieh 
were reported in 1912, is 33! per cent. The mortality under ex- 
pectant treatment of this same class of cases is certainly not less than 
66 per cent. Many men believe it is higher if the milder forms are 
eliminated. As stated above, if four cases all of which had been 
seriously ill for a period of more than four weeks were dedueted, the 
apparent results would be even better. All four were really too siek 
for operation and its possible aid was given only after failure for 
many days of other methods of treatment. The eight eases which re- 
covered were all operated much earlier, all within a period of 19 days 
after the onset of symptoms and after the institution of all known 
methods of palliative treatment without improvement. 

While our experience with operation has encouraged us to repeat 
it from time to time during these years, a much larger number of 
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eases must be reported in order to come to any definite conclusion 


as 
to its real value. It is with this spirit that we desire to add this smal] 


number ti 


those already reported. It is our belief that no lives have 
been snerificed im this study but that several patients have been Saved 


who would have died under any other form of treatment. 


CASE REPORTS 


CASE 1.—Ligation of ¢ and right Nae ve Patient eighteen, 
wus admitted with a history of having been delivered at full term. Her eon 
valeseenece was uneventful with the exception of a slight elevation of temperature 
until the 13th day when she had a ehill followed by a rise in temperature. These 
symptoms ¢¢ ntinued for a period of six days, the temperature rising to 105°-106 
and falling to 100° or below with a corresponding rise and fall in the pulse. 

Bimanunal examination showed tenderness on both sides of the uterus, more 


marked on the right. There was also thickening at the outer margin of the broad 


ligament on this side. The blood cultures were sterile. There was tenderness 
along the course of both ovarian veins. The diagnosis of phlebitis of the veins 
of the broad Hgeament with extension into the ovarinn veins and possibly the right 
ht cin W le 


Patient was opernted upon 19 days after ouset of symptoms and both ovarian 


veins and the ght internal iline were | gated, The veins were not exeised. <A 
protective drain was inserted into the pelvis. Patient was very sick following 
the operation but eventually made a good recovery. Blood cultures taken through 
mit the ath ( Wavs neontive 

CASE 2,—Diagnosis: Thrombophlebitis of ovarian veins. Patient aged twenty-one 
wis delivered of a ft term child and was without symptoms until four days after 
delivery. On that day, she had a chill followed by an elevation of temperature. 


These symptoms recurred daily for four days, when she was admitted to the hos 


pital. \ study of thi story and elinienl chart indieated the presence of phlebitis. 
Bimanual examination revealed tenderness on either side of the uterus with some 
thickening f the broad ligaments more marked on the left side. There was some 
tenderness extending upward along the eourse of the ovarian vein. Blood eultures 
negut 
Patient w , ited m on the fifth day after onset of symptoms. The 
right ovarian vein was thrombosed. It was ligated as high as possible and a 


vortion of the vein resected for examination. There was extensive involvement 


if the lymphaties behind the peritoneum on that side. The approach had been 
made throug 1 median incision which was closed after the ligation of the vessel. 
An incision 3 inches long parallel to and 1 inch above Poupart’s ligament was then 
made and the peritoneum was pushed forward and a drain inserted to the base of 
the broad gament I] character of the symptoms gradually changed after 
operation, the wide excursions of temperature gradually subsiding and the patient 
recovery 

CAE o Patient aged thirty-six, admitted to the hospital Feb. 25, 1915: normal 
delivery. On the fourth day after delivery there was some elevation of tempera- 
ture. This gradually increased during the following 48 hours and on the sixth 
day, patient had a severe chill. The temperature rose to 105° following the ehill. 
A second 24 hours later followed by a marked rise and fall in temperature. 
The nT mptoms occurred on the eighth day following delivery. 

Bimanual examination revealed the presence of marked tenderness on either 
side of the uterus, a mass on the left side apparently due to thickening within the 
broad lig suggesting the presence of phlebitis. There was tenderness ex 
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tending upward along the course of the ovarian vein on the left side whieh was 
most marked at a point opposite the anterior superior spine. The persistence of 
the symptoms which were gradually increasing in severity and the absence of a 
THe . . . . 

tive blood culture made the diagnosis of phlebitis of the veins of the broad 


ligament and probably the left ovarian vein quite certain. The patient showed 
jo nee of severe illness and in view of the uncertainty attending palliative 
mensures, an exploratory Japarotomy Was decided upon. The decision was based 
irgely on the loeal symptoms and the steady progression from bad to worse in 
a fn} as the general condition of the patient was concerned, 


Twelve days after the onset of symptoms, laparotomy, with ligation of right and 
left ovarian veins was done. Inspection revealed the presence of a considerable 
amount of free fluid in the peritoneal cavity. The veins of the left broad ligament 
were thrombosed, a similar condition extended upward into the left ovarian vein 
o a point opposite the anterior superior spine. The vein at this point seemed to 
be completely blocked and was about 3 em. in diameter, The same condition existed 
on the right side but to a lesser degree. The pathologie process seemed to involve 
the veins along the superior border of the broad ligament merging into the ovarian 
vein and there seemed to be no involvement of the veins in the lower portion of 
the broad ligament or the internal iliac veins. soth ovarian veins were ligated 
and a cigarette drain was enrried into the culdesac and the abdomen elosed. 
Patient had no more chills following the operation and the temperature gradually 


fell to normal within 10 days. She was discharged in one month from the date 
of op ration in good condition, 

CASE 4. Evrcision of left ovarian vetn, ligation of right ovarian vein. After 
aw abortion of five months, patient age twenty-two, developed the characteristic 
signs of phlebitis, recurring chills and elevation of temperature, rising and falling 
ina typical manner. Her illness had extended over a period of 28 days. 

On September 380, 19138, the left ovarian vein was excised after ligation, the right 
ovarian vein was ligated at its juncture with the vena cava. The patient improved 


after the operation and the record shows but one ehill. 


On October 8, 1913, patient developed pneumonia and died October 25, 1913. 


CASE 5. Puc rp ral thrombophle bitis. Ligation of the right ovarian vessels, 
ligation and cxrcision of left ovarian vein and broad ligame nt, left salpingo- 
/ 


oophores OnLy, ligation of vena eava 


This patient gave a history of having had a miscarriage one month previous 


to admission. For the past three weeks she had been running a temperature rang 


ing between 104 and chills on an average of about two every 24 hours, tempera- 
ture and pulse rising after the chill and then receding always with a corresponding 
improvement in the general appearance, pulse rate, ete. The general appearance 
of the patient was typical of the third week of a serious infection. The symptoms 
apparently were progressive gradually increasing in severity and no evidence could 
be found of any tendency to improvement. 

Examination revealed the presence of marked tenderness along the course of 
both ovarian veins and there was definite palpable thickening on the left side of 
the uterus. There was no fluctuation and no sign of a loealized abseess. The 


uterus was movable and somewhat larger than normal. The study of the pulse and 


temperature, the general appearance of the patient and the local signs were 
diagnostie of phlebitis of the pelvic and ovarian veins. In view of the hopeless 
outlook, exploratory laparotomy with the hope of ligating the vessels beyond the 
point of infection was decided upon. 

Under spinal anesthesia, the abdomen was opened through low midline incision 
and free fluid found in the pelvie cavity. The sigmoid was adherent to the left 


broad ligament. Tube and ovary were adherent posteriorly. Palpation of left broad 
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ligament showed thickening. The left ovarian vein was isolated well above pelvie 
brim and ligated. Vein here was not thrombosed, It was divided and dissected 
down to broad ligament. Broad ligament then elamped below tube and oyary 
and mass excised. Vessels ligated and peritoneal layers partly closed, and one 
cigarette drain placed to left kidney fossa and one behind the left broad ligament. 
The right broad ligament felt normal. Ovarian vessels isolated and ligated en masse 
over right pelvie brim and small seetion excised for examination. The vena eaya 
was isolated above the promontory of sacrum to the right of the bifureation of 
the norta. It was as thick as a finger and firm. It had a grayish color and an 
enlarged gland was lying on its surface. It was isolated and ligated with No. 2 
catgut in the thrombosed portion. 

One cigarette drain was placed to this and brought out through the lower end 
of the incision. Incision elosed. The right adnexa was inflamed and fibrin was 


present on surface 


f ovary. 

The vena eava was ligated because of the great difficulty in dissecting out 
both internal iliac veins and with the possible danger even though this could be 
done satisfactorily that the infection might still spread through some of the smaller 
vessels. The patient withstood the shock of operation fairly well and was certainly 
no worse for having undergone the procedure. There were no chills after the 
operation and the temperature gradually fell in spite of the presence of a septic 
pneumonia. The patient lived for 20 days and in the end died of pneumonia 
which had been present at the time of operation. There was pain and swelling 
of the left leg with marked tenderness along the course of the veins. This was 


apparently an ordinary phlebitis and not secondary to the ligation of the veins 


above. There was some edema of the right limb below but it was not excessive. 
There seemed to be very little pi rceptible effeet in so far as the ligation of the 
vena ¢ava was concerned, as the collateral circulation seemed to be quite sufficient. 
There was very little doubt that, had the same operation been done ten days earlier, 


the outeome would have heen different. 


CASE 6. Thrombophl hitis of ovarian veins. Laparotomy, ligation of le ft ovarian 
vein. Patient aged twenty-six, delivered at fifth month. Wasadmitted to the hospital 
five days later with a history of elevation of temperature and general symptoms of 
infection. Since admission, the temperature has been running a typical course, 


characteristic of 


a localized infection. There have been one or two chills every 
24 hours, followed by a marked rise to 103-104°, and then falling to 100° or 
thereabouts. The symptoms are very typical of phlebitis. The patient has com 
plained of pains in the left lower quadrant of the abdomen and physical examination 
reveals the presence of a mass in the broad ligament on that side. It gives the 
impression of a thickened condition secondary to a lymphangitis or phlebitis of 
the veins in the broad ligament. The right side is free from enlargement. The 
uterus is larger than it should be at this time. There is no evidence of any infection 
in the femoral or saphenous veins. The blood cultures have been sterile. 

There is little doubt that the symptoms are due to a localized infection either 
extending through the lymphatics or the veins of the broad ligament. The absence 
of a considerable amount of pelvic exudate and the severity of the chills and the 
persistence of serious symptoms justify the diagnosis of phlebitis with its typical 
train of symptoms. The general condition is very poor, the blood pressure being 
low, the systolie scarcely 90 and the diastolic about 50. The systolie at the wrist 
with the finger only shows a pressure of 68. This indicates the gravity of any 
surgical procedure and yet one feels justified in breaking off this infection if 
possible, and the procedure contemplated is to be a ligation of the ovarian veins 
together with the vena cava above its bifurcation. 

Operation: Anesthesia: Ether, and local. Midline incision. Exploration re 


vealed the presence of a mass on the left side of the uterus extending from the 
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middle of the broad ligament to the brim of the pelvis, which consisted of a 
thickening of the tissues and some enlargement of the Fallopian tube. The ovary 
was about four times the normal size. From the outer margin of the broad 
ligament extending upward behind the peritoneum, an enlargement about 2 em. 
in diameter was distinctly palpable. It extended upward gradually diminishing 
in diameter to the renal vein. The entire mass from the broad ligament upwards 
was very firm in its consistency and of a blue color. The ureter was closely 
adherent throughout. The condition was that of a typical phlebitis, whieh in 
volved the veins in the outer portion of the broad ligament extending into the 
ovarian vein above. Two double catgut ligatures were placed high as near the 
renal vein as possible. No palpable enlargement could be detected in the veins 
behind the uterus, namely, the internal iliaes or the right ovarian. There was 
very little free fluid in the pelvie eavity. 

Within three days after operation, the patient’s temperature fell to normal. 
There were no more chills and while the convalescence was slow, owing to some 


delay in the healing of the wound, the patient made a good recovery. 


Case 7.—Thrombophlebitis of the right ovarian vein. Lymphangitis of right 
broad ligament. Admitted to the hospital complaining of chills, fever and lower ab 
dominal pain. Symptoms caused by an induced abortion. During sueceeding 17 
days, patient had recurring chills followed by elevation of temperature. Examina 
tion revealed a tender mass on the right side of the uterus. The temperature 
and other symptoms were typical of an infection within the veins. This, how 
ever, seemed to be complicated by the presence of a possible infection within the 
cellular tissues of the broad ligament. Operation was done 18 days after the 
onset of symptoms by my associate, Dr. Cashman. 

Loeal and ethylene anesthesia: The right ovarian vein was found thrombosed 
and with a surrounding lymphangitis formed «a firm cord the size of the index 
finger extending to the vena cava, Exploration of the mass above referred to re 
vealed the presence of an abscess secondary to the lymphangitis within the broad 
ligament. This was incised and about two ounces of pus evacuated. Double 
ligatures were placed about the ovarian vein at the highest possible point. On 


account of the presence of pus, one cigarette drain was placed in the euldesae 


and one to the abscess cavity. 

The convalescence in this patient was complicated by a severe pyelitis which 
caused some elevation of temperature, otherwise patient made an uninterrupted 
recovery. The symptoms which were present previous to operation disappeared at 
once, Blood culture previous to operation showed Bacillus coli infection. The 


same infection was found present from pus in the abscess at operation. 


CASE 8.—Primipara, aged eighteen, normal delivery. Within 48 hours the patient 
had a chill followed by a sharp elevation of temperature. It was succeeded by a 
remission to normal. During the next four days her clinical condition was char- 
acterized by daily chills with sharp elevations of temperature to 105° to 106°, 
succeeded by marked remissions and profuse sweating. During the following week 
the temperature showed a tendeney to subside, with occasional elevations. On 
the nineteenth day postpartum, the patient developed an acute tenderness in the 
left inguinal region, with tenderness along the course of the saphenous vein and 
edema of the leg below the knee. Her temperature rose to 103° with corresponding 
increase in pulse rate. From the 19th to 29th day postpartum, the temperature 
fluctuated between 98° and 105°. From the 30th to the 79th day postpartum, the 
clinical eourse has been characterized by severe rigors followed by elevation of 
temperature ranging from 105° to 108° with corresponding increase in pulse rate 
und sueceeded by remissions with profuse sweats. Not infrequently, these chills 


lasted from one to one and one-half hours. On the 30th day, patient began to 
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complain of pulmo in the right renal re 
] 


and granular casts. Patient was seen by the write! 


PUS cells 
December S0th, forty days 


onset of infection, 


ition revealed tenderness al ng the course of both broad igaments wit} 
slight induration, more marked on the left side. Blood eount showed at this time 
Ilb. 26 per cent, R.B.C. 1,670,000, W.B.C. 30,000, Diagnosis: 
Phiebitis of veins in broad ligament with probable extension into t]} 


i@ interna] 


iliaes. Pyelonephritis. Patient seemed hopel ssly il nd operation not advised, 
She was seen aguin January 9th and while tl symptoms 1 in no y abated. 
there seemed to be some temporary improvement in the general condition of the 
pritient. In view of the abs nee oft ; ny response to any form of tre tment including 
the use of blood transfusions, untistreptococcie serum, ete., it was decided that in 
spite of her poor physical condition, that some benefit night be derived from an 
operation. On January 9, under ethylene and loeal anesthes 3 laparotomy Was 
performed. The right ovarian showed cdetinite thickening and the pre sence 
ot infection. The left was normal. 1 cep internal iline veins were thickened. 
indurated and corrugated to the touch. In view of the serie is condition of th 
patient no attempt was made to ligate the internal lines Both ovarian veins were 
ligated. In order to save time and yet include the infected area, it was decided 
to ligate the vena «¢; I Llis was presumably done, but it was fo nd later at 
autopsy, that inste l of the vena eay , the Ie common iline vein had been ligated 
This happened for two reasons: First, the junction of the common j 
very hig! nel the left ran the horn 1) tion of the lower portion of the 
vena cava. At this st ive OF thre oper% tion, the patient came out « tf he inesthetie 
compelling undue haste, and in this wav om ndmarks we st IS mistake 
wis cdiseoveres | ItTOpS\ | demoustriate wever, thint ligation of both the 
ovarlin veins and comme ne ure 1 followed by serious symptoms. The left 
imb was swollen moderately for a few days on y. Examination of the right kidney 
t the time of ope on shower to be abou Wice the normal size. There were 
no chills t day fter ope lon, when they agnin reeurre rhe urine at 
this time was loaded with pus cells. and palm and tenderness in the right kidney 
Ine} sed, ( heterizatic hn of ( ureters revealed mut \ us cells and red blood 
cells from the right kidney rhe patient’s symptoms persisted and in view of the 
definite evider of infection in the right kidney, : nd the apparent ability of the 
patient to continue to withstand the ntection it was finn ly decided to remove the 
rivht kidney This was done January 23rd, fourteen days after the first opera 
tion Following the nephre tomy, the patient had four chills in as miuny days, 
the last chill occurring on January 27th. The temperature, say for three eleva 
tions to 00 Was normal. Patient aevelroped humerous SU pH rficinl abscesses. A 
flagnosis of endoenrditis had been made previous to her. first operation, and 
symptoms of this complication still persisted, Patien began to lose ground the 
week following nephrectomy and died suddet ¥ thirteen days afte operation, 

Autopsy showed acute bronchopneumonin, multiple abscesses of both lungs, mul 
tiple bscesses o spleer eute tubular and glomerular nephritis, 

Our only reason for rep iting this ease is to show that n spite of the grave 
illness which had isted over period of weeks, with reeu ring chills and high 
emperatures, we were able to perform two majo operations, without in any way 
lessening her « nees for reeoves The complications of infeetion of the kidneys, 
myocarditis and multiple abscesses, neeess:a iy precluded her ¢hanees of covery, 
It was ense in while Thre nfreetion y Ss wide-spread and no ne Me to sur al 


measures 
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PRESENT STATUS OF THE INDUCTION OF LABOR BY MEANS 
OF PITUITARY EXTRACT 
By W.A. rr. B.A., ALB.. F.A.C.S.. Toroxto, Ont. 


THE object of the investigation which forms the basis of this paper 

was a desire to know how many obstetricians were using pituitary 
extraet to induce labor, either with or without other drugs, and 
their opinions of the value of such a method. The indications for the 
induction of labor vary so greatly that we were not coneerned with 
the discussion of that phase of the subject, but inquired only about 
the method of induction. Of course it is obvious that if one feels that 
there is at hand a safe method of starting labor, and especially one 
not requ ring mechanical interference, one will Uke y feel justified jin 
inducing if im many cases where there would be a hesiianey to use a 
method that was either dangerous or technically diffieult. [ also wish 
to incorporate in this paper a report of our results since the last 
paper by Dr. Watson. 

Previous to Dr. Watson’s* first publication in 1913 there were a few 
accounts in the literature of similar attempts, the earliest of which 
was by Fries' in 1911. Studeney? in the same vear recorded two at- 
tempts and Stein and Dover® in 1917 recorded 34 cases of induction at 
term by means of castor oil and quinine. The first publication by 
Watson’ was in 1920, in which he was successful in 53 out of 62 eases. 
Mendenhall? in 1921 reported some satisfactory results at term, but 
usually combined with other procedures. Malhnert’ in the same vear 
used it once for induction in a ease of albuminuria with twins. Cron® 
in 1922 reported 45 eases ranging from the eighth month to three 
weeks past the expected date. Ile combined it with eastor oil and 
quinine and was suceessful in 65 per cent. Dr. Watson’s® third paper 
In 1922 reported 276 eases in which 90 per cent of the attempts were 
successful, with no maternal deaths and a fetal mortality just over 
6 per cent. In a discussion of this paper Culbertson stated that he 
succeeded in inducing labor in a large proportion of cases with oil and 
quinine alone, but had also used pituitary without mishap. Johnson! 
in the same vear stated that she was using the method, but had reduced 
the dose of pituitary and had yet to see any evil results. Cleveland™ 
on the other hand was of the opinion that only rarely, and in very 
large doses would it bring on labor at term. Haskell and Rueker™ 
from an experimental study arrived at the conclusion that pituitary 
is more dangerous in the early stages of labor than ergot, as it is more 
it the Fiftyv-first Annual Meeting of th American Gynecological Soci ty, 
Stockbridge, Mass., May 20, 1926, 
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prone to produce ei her a tetanus or an inerease in tone than the lat- 


ter drug. Steinberg! did not sueceed in indueing labor with pituitary 
during an investigation of its action, but thinks that the contractions 
induced by this drug when used to initiate labor simulate normal 
contraction more than those which are induced during labor. Brown™ 
eave a very comprehensive report of the results in Edinburgh, where 
it has been the routine since 1921. He was successful in 40 out of 44 
cases and all the failures were in premature cases. He ‘thas been able 
to find no ease in the literature in which rupture occurred as a result 
of pituitary induction.’” There were 4 stillbirths in the early part 
of his series, but none in the last 30. J. Whitridee Williams'® in 1924 
followed the Watson technic and was successful in about 75 per cent 
of cases near term. He did not think its value was ereat in eases of 
toxemia because it was useless before the last two months. In a per- 
sonal communieation he states that these views remain the same. 
Blair Bell’ in a recent article says he uses it for induction if the child 
is dead or to obviate the possibility of disproportion between the child 
and the pelvis. He feels it is contraindicated in uncompensated heart 
disease. Pouliot'S in reporting a symposium on the use of pituitary 
leads one to feel that it is not used in France for the induetion of 
labor but is apparently widely used onee labor is established. Parache™ 
is opposed to the Watson technie¢ as using too much pituitary. Ile rup- 
tures the membranes and after waiting from two to four hours gives 
1 ¢«.c. of pituitary. If not successful he waits some hours and then 
vives another dose. 

In the attempt to obtain a more comprehensive idea of the value of 
this method than could be obtained from the literature, a question- 
naire was sent to representative obstetricians. One hundred and 
twenty-one replies were received, all of which were from = obstetri- 
cians who are Fellows of the American College of Surgeons or of the 
American Gynecological Society. Seventy-eight of these men are not 
now using the method, some of them having never attempted it and 
others abandoning it after a longer or shorter trial. 

Of the seventy-eight who do not use the method twelve gave no 
reason except the fact that they had seen or had heard of accidents 
when pituitary had been given during labor. Throughout the investi- 
vation difficulty was encountered due to confusion between the use of 
the drue onee labor was established and its use for induction. One 
man in this group had seen ‘‘bad results when pituitary was used in 
two eardiae eases,’’? but he did not state whether it was given for 
induction or not. Another states that he thinks it should be classed 
as a criminal offense to use it to either induce or hasten labor. Four- 
teen felt it had no place in obstetries when we have mechanical means 
whieh are so positive and two of these men also felt that pituitary 


Was liable to cause the retention of pieces of placenta H. M. Little 
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of Montreal uses oil and quinine before inserting a bag and F. S. 
Newell of Boston says that most of their inductions are for toxemia 
before term and a bag is then more reliable. Seven do not use the 
method because others have found it unsueeessful. Sixteen have tried 
it and have either failed to induce labor or have had such a small 
percentage of success that they have gone back to mechanical means. 
One of these men thinks ‘‘it never initiates labor.’’ W. E. Welz, ot 
Detroit, tried 100 cases at term some years ago with no suecess and 
had little better results with the Watson method, while F. A. Dorman 
of New York is of the opinion that it sometimes causes a partially 
dilated cervix to close. A. W. Gineham of East Orange uses it when 
the membranes have been ruptured and W. F. Grosvenor of Chieago 
uses pituitary after inserting a bag. Seventeen replied that they did 
not use the method but gave no reasons. Eight stated that they were 
afraid of tetanie uterine contractions. Some of these men have seen 
such contractions and others have heard of them. W. A. Fowler of 
Oklahoma City formerly used it at term in small doses after oil and 
quinine, but has discontinued it because ‘‘of an inerease in the ton- 
icity of the uterus between pains’’ and states that he was partially 
influenced in this opinion by the work of Ilaskell and Rueker. Irving 
W. Potter of Buffalo is opposed to induetion by any means and J. C. 
Litzenberger of Minneapolis is awaiting further evidence before try- 
ing the method. Two induce only for toxemia and think that the 
method is then contraindieated., 

Forty-three obstetricians are using the method but with varying 
technics although the majority are using only slight modifications of 
Dr. Watson’s method. Paul Titus of Pittsburgh depended upon oil 
and quinine until a vear ago when he began the Watson method, 
which he has used in 25 consecutive cases, and R. H. Luikart of Omaha 
has had slightly over this number. Ile as well as F. J. Taussig of St. 
Louis is opposed to the Watson technic but uses small doses of pitu- 
itary starting with two minims and increasing slowly according to the 
reaction. Ile often loosens the lower pole of the membranes and has 
the uterus massaged at five-minute intervals. W. C. Danforth of 
Evanston, Ill., has used it since Dr. Watson’s first paper, but with 
three minim doses and he also loosens the membranes with the finger. 
C. 1. Reed of Chicago has used it at term in 93 eases with two failures 
and has discovered no dangers. Ie puts the method below the bag in 
uncertainty and above it in ease and simplicity of management. A. B. 
Spalding of San Francisco has had about one hundred and fifty indue- 
tions with this method while F. L. Adair of Minneapolis has used 
the method for years and his opinion remains much the same as in his 
original article’ except that he no longer hesitates to use it in toxie 
eases with hypertension. Palmer Findlay states that he has used it 
many times and C. Jeff Miller has used it freely since Dr. Watson’s 
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first paper, but has decreased the dose to five minims. Ile has found 
that it succeeds more frequently if the patient be kept in bed. B. 
Hirst of Philadelphia has used oil, quinine and pituitary for vears. 
with success in the majority of cases. 

The bad results that follow the use of this method are very largely 
the results of tetanic contractions of the uterus. Smith and MeClosky* 
have shown that some of the preparations on the market are as much 
as eight times as strong as others. With the new international method 
of standardization of the drug it is likely that this disadvantage will 
be overeome, but there will still remain the undoubted fact that 
patients vary in their reaction to the drug. J. Whitridge Williams 
believes that the fetus is occasionally endangered by thes contac 
tions, and consequently they now use it only when there are striet 
indications for induction. Brown" had two eases of such contractions, 
one of whieh followed packing of the vagina three days after the last 
dose of pituitary and the child was lost; the other case was indueed 
at thirty-five weeks for a contracted pelvis, chloroform controlled the 
spasm and a live child was born. Taussig of St. Lonts and L. A 
Wilson of Charleston each had a ease of a multipara with a very rapid 
labor after its use. R. H. Luikart of Omaha had one tetanie eontrae- 
tion with a dead baby in a series of twenty-five cases. A seeond 
one had a precipitate labor and a torn cervix when a nurse gave a 
further dose after labor was established. A. W. Bingham and J. 0. 
Polak each had one case of detached placenta, the former in a patient 
to whom he had given pituitary two days before and the latter fol- 
lowing a tetanic contraction produced by 5 ¢.e, of pituitary in small 
doses. Theodore Miller of Cleveland saw a case in consultation where 
induction was attempted at eight months. Two doses of 1 ¢.e. each 
were given and were followed by a tetanie contraction. Ile preseribed 
1, gr. morphia and spontaneous labor came on two weeks later with 
a dead baby. IF. C. Irvine of Boston saw one ease of violent contrae- 
tions and a stillborn baby, while L. E. Leavenworth of Canton had two 
eases but both babies were born alive and normal. P. W. Toombs of 
Memphis saw one case with evident disproportion where consent to a 
section could not be obtained. Labor was induced with pituitary and 
tetanie contractions resulted. The heart tones ceased and the patient 
was delivered by craniotomy, Titus in twenty-five consecutive cases 
had one of fetal distress and this was delivered by foreeps 
and a second with a precipitate labor and a left lateral tear of 
the cervix. This patient was given a further dose after labor 
had started. As regards danger to the mother two eases of rupture of 
the uterus were encountered. Fordyce reported the first one, his 
patient being a para xi at term. Iler previous children were all large 
and she had had six diffieult deliveries with one craniotomy. She was 


viven three doses of 0.5 e@.e. each at one half hour intervals and one 
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half hour later ordinary pains began and the membranes ruptured. 
There were two pains in the next quarter of an hour, the second being 
long and severe. There were no further pains and fifteen minutes 
later she showed signs of distress. The cervix was found to be nearly 
dilated with a tear running up into the posterolateral wall. A large 
baby ans placenta were removed from the peritoneal cavity by lapa- 
rotomy. Fordyce points out that several cases of rupture in the first 
stave had been reported where no pituitary had been used. 

The second ease is an unpublished one, the details of which were 
viven me in reply to the questionnaire by Ross Mitehell of Winnipeg. 
Neither the obstetrician nor the senior intern was present. Labor was 
induced with eastor oil and quinine and pituitary. There was a mal- 
presentation with the left hand and arm flexed around the neck and 
the hand alongside the chin. The patient died as the result of a 
partial rupture of the lower segment from the extension of an old 
cervical laceration. 

I now wish to give a brief report of our results since Dr. Watson’s 
last paper. We have tried this method 198 times since the last report, 
82 of these eases being from my private practice. Ninety-four of my 
private cases were included in the previous report making one hundred 
and seventy-six times that I have attempted this method in private 
practice. In one hundred and ninety-eight cases we failed to induce 
seventeen times and of these failures seven were indued subsequently 
by bag and one was delivered by section after three attempts at in- 
duetion, This latter case was being induced on account of a small 
pelvis and the section was done at term. Fifty-nine of these patients 
were primiparae and one hundred and thirty-nine multiparae. 

Of the 181 cases where we succeeded in inducing labor we had 151 
normal deliveries, twenty-three foreeps, eight breech cases and two 
craniotomies, one for a hydrocephalus and one for a brow presenta- 
tion after seventy-two hours in labor. There were three eases of 
twins. Seven eases were induced by means of oil and quinine alone 
and in eight cases labor was induced by means of pituitary without 
previous oil and quinine. 

In this series, including the unsuccessful cases, there were eighteen 
dead babies. Of these, three were induced because of a diagnosis of a 
dead fetus and two were eraniotomies as noted above. Of the remain- 
ing thirteen: 

One was a ease where an unsuccessful attempt was made two weeks 
before term. Labor began spontaneously at term. The patient had a 
contracted pelvis, a version was done and the child killed in delivery. 

One was a prolapsed cord in a primipara with a breech presentation. 
The child was alive at the beginning of delivery. 

Three were eases of placenta previa, two of which had severe 
bleeding. 
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‘'wo were in eases of twins, the first baby in each case being born 
alive. 

Three were induced for toxemia of pregnancy, two of the patients 
having had eonvulsions. 

One followed a first stage of sixty hours, when the patient was three 
weeks past the expected date. The next labor was induced at term 
with a live baby. 

Two followed apparently normal labors. 

There were two eases of sharp bleeding; one before the birth of the 
placenta, controlled by manual removal and one after the birth of the 
placenta, controlled by a further dose of pituitary. 

In two instances the placenta was retained, one coming away spon- 
taneously in two hours and the other being removed manually, 

Three eases had tetanie contractions of the uterus, all of which were 
controlled by an anesthetie and all of these babies were alive. 

One patient developed an abscess in the hip at the site of injection. 

There was one maternal death. This was a primipara sent in from 
the conutry with the vagina packed on account of bleeding from a 
placenta previa. Labor was induced with oil, quinine and one dose 
of pituitary. Following a forceps delivery of a living child there was 


a profuse hemorrhage and the patient died in thirty minutes. 
CONCLUSIONS 


1. There is no method of inducing labor that is absolutely free from 
danger to either mother or child. 

2. The induction of labor by the use of pituitary after castor oil 
and quinine is practically free from maternal danger if properly used. 

3. This method has some dangers for the child even with the best 
of technie and this danger is considerably increased by improper use 
of the method. This danger consists for the most part of the evil 
results of the oceasional tetanic contractions which result, but such 
contractions can usually be eontrolled by the administration of an 
anesthetic. 

t. There is almost unanimous opinion among those using this method 
that the original dosage as proposed by Dr. Watson is too large and 
they either use smaller doses throughout or start with smaller doses 
and inerease slowly. 

5. The method is being used much more extensively than one would 
vather from the literature, and those who have used it in a econsid- 
erable number of cases are, for the most part, continuing to employ 
and have confidence in it. 

6. There is considerable confusion in the minds of many between 
the use of pituitary to induce labor, as opposed to its use during labor. 


7. It eannot be emphasized too strongly that when pituitary is used 
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to induce labor, if should not be repeated once pains are established. 
To give the drug under such circumstances is the same as giving it 
early in the first stage of labor and there is no question about such a 
procedure being fraueht with great danger. 


REFERENCES 


iFries: Miinchen. med. Wehnselr., Nov. 14, 1911. 
°Studenev: Wien. klin. Wehnsehr., Dee. 21, 1911. 

Stein and Dover: Med. Ree., 1917, 11, No. 90. 

‘Watson, B. P.: Can. Med. Assn. Jour., September, 1913. 
Watson, B. P.: Trans. Amer. Gyn. Soe., 1920. 

6Watson, B. P.: AM. JOUR. OBST. AND GYNEC., 1922, iv. 
7Mendenhall: Indianapolis Med. Jour., 1921. 

SMahnert: Med. Klin., 1921, xvii. 

Cron: AMER. JOUR. OBST. AND GYNEC., 1922, iil. 
10Johnson: Med. Reeord, 1922, ei, 379. 

uCleveland: New Orleans Med. and Surg. Jour., Ixxiv, 760 
12Haskell and Rucker: AMER. JOUR. OBST. AND GYNEC., 1922, iv. 
i3Steinberg: AMER. JOUR. OBST. AND GYNEC., 1924, vii, S2. 
4Browne: Obst. Trans. Edin., Vol. 44, 1923. 

1i5Williams: Jour. Amer. Med. Assn., 1924, Ixxwxili. 

Adair: Interstate Med. Jour., xxiii, No. 2 

17Bell, Blair W.: Brit. Med. Jour., 1925, vol. 1027. 
isPouliot: Rev. frane de gyn. d’obst., 1925, xx. 

1i9Parache: El Siglo Med., Madrid, 1923, Ixx, 525. 
20Smith and McClosky: Bull. 138. Hyg. Lab. U. S. P. WE. S., April, 1922. 
21Fordyee: Trans. Edin. Obst. Soc., 1923, xliv. 


160 Brook Strreer West. (For discussion sce page O10.) 


LIVER FUNCTION TESTS IN THE TOXEMIAS OF PREGNANCY* 


By Epwarp Lacy Kina, A. B., M.D., F.A.C.S., New Orureans, La. 


(Assistant Professor of Obstetrics at Tulane University) 


ANY tests have been devised for the study of the various fune- 

tions of the liver, but of the many articles in the literature deal- 
ing with this subject during the past few years, only a few treat 
specifically of the application of these tests to the study of the tox- 
emias of pregnancy. It will be well, therefore, to consider the work 
which has been done by others along this line before passing to a 
consideration of my results in a series of tests performed upon 24 pa- 
tients suffering from these disorders of pregnancy. 

One of the first investigators to employ funetional liver tests in 
these toxemias was Walthard,! who published the results of his in- 
vestigations in 1922. After careful and elaborate studies of the blood 
sugar, the storage capacity of the liver for glucose administered by 
vein or by mouth, the bilirubin content of the urine, and the rest 
nitrogen of the blood, he concludes that there is a hyperglycemia and 
an impairment of the storage ability of the liver in normal pregnant 
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women during labor, and that there is also an increase in the urobilin 
content of the urine. These findings, he believes, cannot be explained 
on the basis of excessive muscular effort during parturition, as severe 


exertion on the part of normal pregnant women did not produce 


similar results. Analogous findings, however, have been noted in 


diabetic women after severe exertion, and from this Walthard eon- 
cludes that there is normally some impairment of liver function dur- 
ing labor (the so-called Geburtsleber), which tends to clear up rapidly 
during the puerperium. In eclampsia Walthard found marked dis- 
turbance of liver function, as evidenced by a considerable elevation of 
the blood sugar, a marked depression of the storage capacity for 
evlucose, and an increase of the rest nitrogen of the blood. The uro- 
bilin content of the urine showed no characteristic change. 


Williams,’ in 1922, reported the results obtained by 


employing the phenoltet 
rachlorphthalein test of Rosenthal in twe ity pregnant women. One was in the 
sixth month, two were tested the first day 


postpartum, while the others were from 


seven to nine months pregnant. Fifteen of these patients were healthy, two were 
nephritic, while three were toxie patients with albuminuria who were evidently 
not nephritic. The dye was given intravenously, and the time of its first maximum 
appearance in the bile obtained through the duodenal tube was noted. In the 
normal cases this point was reached in from 16 to 24 minutes, with an average 
of 20 minutes. In the pathologie cases this period of time was variable, being 
19 minutes in nephritic patient with convulsions, while in the others the time 


was 20, 22, 25, and 28 minutes, respectively. In view of these variable results 
In patients in whom liver damage might re ausonably be « xpecte d, the author eon 
| 


cluded that further studies woul be necessary in order to ascertain if the method 


has any value in such eases. It is interesting to note that in the nephritie case 
with eonvulsions, the appearance time Wils within the normal limits. This ¢or 
responds with case 10 of my eclamptic series (see table); this patient was really 


suffering from a very severe nephritie toxemia, and there was no retention of the 
| 


bromsulphalein, [ might also note that the duodenal tube method was soon 
superseded by a colorimetrie method devised by Rosenthal) of estimating the 


percentage of retention of the dye in the blood stream, and this latter method was 
employed by the authors mentioned below. 

Smith? of the Boston Lying-In Hospital, employing the ph noltetrachlorphthalein 
test of Rosenthal, studied 20 clinically normal pregnant women and 44 pregnant 
women suffering from varying degrees of toxemia. In the former group he found 
oceasional slight degrees of retention; in the latter group the test gave normal read 


ines in 24 eases, while retention was noted in 20 instances. Of the 24 patients who 


reacted negatively to the test, 2 developed convulsions, one of whom died; autopsy 
revealed verv slight liver damage. Of the 20 patients who showed retention of the 
Ive, 5 ha ilsions. while 6 of the ZO died from toxemia, operative shoek, or in 
ection ne ease). Smith concludes that definitely abnormal dye retention suggests 
that the t is severe, but that the percentage of retention does not in all eases 
para lel the leerece of liver dan ace. As the severely toxie eonditions will be readily 
recognized by clinical observation alone, it is possible that the chief value of this 
test in preenaney will be as an aid in the classification of the milder toxemias. 
Naujoks? employed this test in 20 patients suffering from the various toxemias of 
pregnaney, and reaches practically the same conclusions as Smith. He believes also 
that the test should be especially valuable in deciding for or against therapeutic 


abortion in eases of hyperemesis gravidarum. 


— 
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Krebs and Dieckmann! used the Rosenthal test in a study of 37 patients with 
symptoms or physical signs indicative of varying degrees of the toxemia of pregnancy. 
They report no cases of eclampsia. Some of the patients gave normal readings and 
a few showed marked retention, but in the majority of instances the test indicated 
only moderate impairment of liver function, and the findings in the main appeared 
to agree fairly well with the clinical pictures presented. In two groups, however, 
one composed of patients with high blood pressure and no symptoms of toxemia, the 
other composed of patients with toxic symptoms but normal blood pressures, the test 
indicated dysfunction of the liver in most instanees. The authors are of the opin 
ion that such findings indicate a developing toxemia. In 6 patients who showed 
retention of the dye before delivery, the test 10 to 12 days postpartum was uni 
formly negative, while in 12 normal pregnant women it was uniformly negative. 


The authors feel that the test offers considerable promise i 


the study and manage- 
ment of the toxemias of pregnancy. 

Rosenfield and Schneiders,5 working with the same dye, found normal exeretion in 
} cases of uncomplicated pregnancy. In 7 cases of hyperemesis gravidarum the test 
corresponded with the clinical picture, and in some instances disclosed impairment of 
liver funetion before it was manifested clinically. In 9 patients suffering from 
hypertension, retention in varying degrees was noted. The test returned to normal 
in every instance in which ¢linieal improvement was noted. The authors feel that 
the test is of definite value as an index to treatment, particularly when therapeutic 
abortion or the induction of labor is under consideration. 

Couinaud and Clogne,® employing the digestive hemoclasis test of Widal and the 
study of the excretion of glyevronie acid in the urine following the ingestion of 
eamphor, advocate the determination of liver function by this method. Additional 
studies were made by thein on the toxicity o 


the urine and on the intermittent renal 
climination observed in eases of hepatie insufficiency. 

Tallerman,? in studying the effect of the ingestion of levulose on the blood sugar, 
found no evidence of liver dysfunction in normal pregnaney. In three eases of the 
toxemia of late pregnancy studied by this method there was but one positive read 
ing; this patient had a severe eclamptie attack. 

ITyn and Messtorf,s working with the hemoclastie crisis test of Widal, found it 
to be positive in one-third of a series of healthy women in the last month of preg 
naney. Didier and Phillips® obtained positive readings in 35 per cent of 26 appar- 
ently healthy pregnant women, and Kobarth?® obtained a similar result in 56.2 per 
cent of 52 similar cases. Couinaud and Clogne also obtained positive reactions in 
the majority of healthy pregnant women upon whom they performed this test. 

Of particular interest is the work of Berkeley, Dodds and Walker,11 who studied 
the question of liver function tests in the toxemias of pregnancy as a guide to the 
induction of labor. They employed the Fouchet test for bile pigment in the blood, 
Ehrlich’s test for urobilinogen in the urine, Sehlessinger’s test for urobilinuria, and 
Lowenhart’s method of estimating the blood lipase. Control tests were made on 
known healthy students, as well as on patients definitely affected with various dis 
orders of the liver. In 10 eases of albuminuria in pregnancy without toxie symp 
toms all tests were negative, and in no instance did a demonstrable toxemia develop. 
In 17 pregnant women with albuminuria and symptoms of toxemia the tests were 
likewise negative: the patients were allowed to proceed to term without induction of 
labor, and in no instanee did eclampsia develop. Seven patients with albuminuria 
and definitely toxie symptoms reacted positively to all tests, and of these seven, four 
developed eclampsia before pregnaney could be terminated. I might add here that 
I have employed these tests (with the exception of the blood lipase estimation) in 
several cases of toxemia of late pregnancy, as will be detailed later, and I have 


failed to duplicate the results of these authors. One hesitates to differ with Comyns 
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Berkeley, and it may be that further work will supply an explanation for my neva 


tive findings, but at present I can only record my results. 


In this investigation I have employed the bromsulphalein test of 
Rosenthal and White,’?? the Van den Bereh and Fouchet tests on the 
blood serum, and the Ehrlich and Schlessinger tests on the urine. 
The Van den Bergh tests were performed by Dr. T. A. Tumbleson of 
the Department of Medicine of Tulane University, to whom my thanks 
are due for his cooperation. The studs includes eleven cases of 
toxemia without convulsions, ten of eclampsia, and three of severe 
vomiting of pregnaney. A detailed consideration of the results may 
be of interest. 

Bromsulphalein (phenoltetrabromphthalein sodium sulphonate) was 
introduced in 1925 by Rosenthal and White,’* who claim that this dye 
has none of the disadvantages of. phenoltetrachlorphthalein, which 
was previously popularized by the work of Rosenthal, who simplified 
and perfected the technie of its employment. Instead of the three 
readings necessary with phenoltetrachlorphthalein, only one re- 
quired when the new dye is used. Five milligrams per kilogram of 
body weight are injected intravenously ; a blood sample is withdrawn 
at the end of half an hour, and the dye content of the serum is esti- 


mated with the aid of a special colorimeter. In patients with no 


pathologic changes in the liver no dye should be found at the expira- 


tion of this interval of time; if retention of the dye is diselosed by 
the test, the authors claim that the percentage of the retention paral- 
lels the degree of liver injury. 

| found that this test, when employed in eases of toxemia without 
convulsions, was negative in the milder types, as well as in those 
patients whose toxemia was nephritie rather than preeclamptie in 
origin. It was positive in 4 cases, and in another instance a possible 
error in teehnie may have affeeted the result, though the negative 
reading might have been expected, as the patient apparently belonged 
in the nephritie group. One patient gave a reading of 25 per cent the 
day following delivery (labor had been induced by a bag), but a week 
later the test was negative. The second patient who reacted posi- 
tively was very ill, and most probably belonged in the preeclamptic 
group, as evidenced by a nonprotein nitrogen reading of 35.1 and a 
systolic blood pressure of 240. In this instance the first reading, the 
day before delivery, showed a 40 per cent retention of the dve; the 
second test the following day gave a reading of 20 per cent; eight 
days postpartum there was still a slight retention, and it was not 
until the seventeenth day that the test was negative. In both these 
patients the test indieated severe liver damage, especially ‘in’ the 
second case, and the findings coincided with the elinieal pietures. The 
two other patients who reacted positively gave readings of 15 per 


cent and 25 per cent, respectively, The first was not very toxic, but 


KING: LIVER FUNCTION TESTS IN) TOXEMIAS OF PREGNANCY 583 


the second had a systolic blood pressure of 190, and there was con- 
siderable albumin and acetone in the urine. The test was not repeated 
in either case. 

In the ten cases of eclampsia the test was negative in only three 
instances. One of these patients was suffering from a toxemia of a 
very mild type; in another patient with postpartal eclampsia the 
esate were vitiated by an error in teehnic. In the third ease there 
‘sno doubt that we were dealing with chronic nephritis complicated by 
convulsions, The phenolsulp! onephthal in test was zero on two ocea 
sions. and the nonprotein nitrogen was 264 the day before death, 
whieh occurred six days after admission. This patient was the only 
one in the series who died, and the immediate cause of death was 
bronchopneumonia; the toxemia had been markedly improved. 

The seven other cases gave readiness varying from a trace to 25 per 
cent retention, and in every instance the percentage of retention 
agreed fairly well with the clinieal findings and the laboratory data. 
In the three cases of hyperemesis gravidarum the bromsulphalein test 
vave positive results, varying from 16 to 25 per cent retention. Clin- 
ical Improvement was apparently associated with lower readings, but 
definite conclusions eannot be drawn from so small a number of eases. 

The Van den Bergh test’ is based upon Ehrlich’s diazo reaction 
and is both qualitative and quantitative. It also distinguishes be- 
tween bilirubinemia due to obstruetion of the biliary passages and 
that caused by increased destruction of the red cells by hemolysis. 
The standard matehes a dilution of 5 me. bilirubin per liter of blood 
volume. This ts the unit of comparison. Normally there is found 1 
to 3 mg. of bilirubin to the liter of blood, so that the normal reading 
is 0.2 to 0.6 units. In this study this test was found to be uni- 
formly negative in the nonconvulsive toxemias, and in eclampsia as 
well, even though in many instances the blood was withdrawn imme- 
diately after admission, in the intervals between convulsions. In 
one patient in the noneonvulsive type, it is true, the test showed a 
mild grade of bilirubinemia of the nonobstructive type (2 units), but 
this patient presented a complicated clinical picture of chronie neph- 
ritis and chronie myocarditis, with increased fragility of the red cells, 
the eause of which could not be determined. On the other hand, the 
Van den Bergh test was positive in all three cases of hyperemesis 
gravidarum, and the readings paralleled the clinical findings. 

Fouchet has devised a test for bilirubin in the blood serum, whieh 
is much simpler than the Van den Bereh test, although not so delicate. 
It detects bilirubin in a dilution of 1 to 60,000. Three drops of the 
serum are mixed on a white porcelain surface with three drops of the 
reagent (20 e.. of water, 2 ¢.¢. of a 10 per cent solution of ferric 
chloride, 5 em. trichloracetic aeid). A white coagulum is formed, 


Which, if the reaction is positive, turns a greenish yellow, reaehing 
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the maximum color in about twenty minutes. This test was positive 
twice in six patients of the nonconvulsive type. In the first ease, with 
a rather mild toxemia, the Van den Bergh test was negative, and we 
could find no explanation for the discrepancy. In the second instanee. 
in whieh the Van den Bergh test was not done, the toxemia was of 
a severer type. In the eelamptiec group the test was employed five 
times and in each instance the reaction was negative It was not 
used in any of the cases of hyperemesis gravidarum. 

The urinary tests for urobilinogen and urobilin are based upon the 
fact that normally these substances are absorbed from the intestines 
by the blood, are carried to the liver, and are there converted into 
biliverdin and biltrubin. If the liver is not funetioning properly, 


this conversion is interfered with and these compounds are exereted 


n the urine. Traces of these substances are normally present in the 
urine, but the tests used in this work will detect only pathologie 
examining for urobilinowen, while Sehlessinger’s zine chloride fluor- 
eseenee test detects pathologie amounts of urobilin These tests were 
emploved im six patients of the noncouvulsive group and in five of 
the eclamptic group, with negative readiness in every instance. They 


were not employed in the three cases of hyperemesis gravidarum. 

From this review of the experience of others, supplemented by my 
personal observations, [| feel that the following conelusions are 
justified : 


1. Phenoltetrachlorphthalein and its suecessor., bromsulphalein, are 
of definite value as liver function tests in the toxemias of pre@naney. 
They are of service in differentiating between the nephritie and pre- 
eclamptie Tv pes of toxemia. The degree of retention seems to corre- 
spond with the clinical findings. 

2. The Van den Rergh test is uniformity negative in nephritie tox- 
enuia, preeclamptie toxemia and eclampsia, except in an oeeasional 
‘xeessive bilirubin in the blood caused by some independent 
condiiion. In hyperemesis gravidarum, on the contrary, it appears 
to be constantly positive for bilirubin of the nonobstructive type. 
This apparently substantiates the theory that the pathology of toxemic 
vomiting of pregnaney is essentially different from that of the toxemias 
of late pregnaney. 

3. The Widal hemoclastice crisis test does not appear to be of value 
asa liver function test in preenanes 

ft. ‘The Fouchet test for bilirubin in the blood sertwm has proved 


unreliable in a small series of cases of toxemia of preenaney. 


d. The same is true of the Ehrlich and Sehlessinger tests for patho 


ogiec amounts of urobilinogen and urobilin in the urine. 


| 

| 

| 
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6. The dye tests, as well as the studies on the blood sugar and on 
the storage and mobilization of glucose and levulose, indicate that in 
the toxemias peculiar to pregnaney there is definite impairment of the 
liver function. 
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FUNCTION OF THE OVARY, A RESUME 
RIFTIT PAPER 
By Rovert T. FRANK, A.M., M.D., F.A.C.8., New York, N. Y. 


SINCE 1911 | have made it a self-imposed task at intervals to bring 

before the Society such advanees as have been made in our knowl- 
edge of the ovary.' Lam glad to be able to report that since my last 
paper, In 1924, substantial advance can be recorded. 

At this, the fiftieth anniversary of the founding of the American 
Gynecological Society, it is appropriate to eall attention to some pa- 
pers of fundamental importance written by members of the Society or 
read before our association. In 1875 George J. Engelmann wrote a 
paper on ‘‘The Mucous Membrane of the Uterus,’’* which is as modern 
today as when first published. Ie recognized the cyclical changes 
which were again rediscovered by Hitechman and Adler* in 1908. In 
1877, John C. Dalton, in the second volume of our transactions, pub- 
lished a classie description of the human corpus luteum.* These are a 
few instances of early reports which unfortunately were pigeon-holed 
and forgotten for many years. 

It is not necessary again to review the entire physiology of the 
ovary because the fundamental facts have become familiar to all of 
you. I shall therefore take for granted that you are aware of the 
work of the pioneers, such as Knauer, Halban, ete.,” and confine my 


‘Presented at the Fifty-first Annual Meeting of the American Gynecological So- 
ciety, Stockbridge, Mass., May 20, 21 and 22, 1926. 


h 
| 
| 
| 
| 


DSO THE AMERICAN JOURNAL CF OBSTETRICS AND GYNECOLOGY 


exposition to the newest advances which, with a few gaps as yet 
unfilled, enable us to form a elear idea of the funetion of the ovary 
and its importance to the feminine organism, 


The female gonads elaborate a hormone which has never been iso. 


lated in a chemically pure form but has been obtained in a sufficiently 
pure state to enable us to use it for pharmacologie and physiologic 
experimentation. [ feel no hesitation in assuring vou that this hor- 
mone, which Gustavson and I eall the ‘‘female sex hormone,”’ is elab- 
orated by the maturing follicle,” by the corpus luteum,® and perhaps 
by the placenta, although, as [ wrote in 1917, the placenta may merely 
be a storage reservoir for the hormone elaborated by the ovaries.* 


The hormone is of importance in fetal life and continues of vital 


significance until the menopause arrives. Contained in the placenta, 


this hormone affects the fetus in utero, producing stimulation of the 


mammary gland in both male and female, and in the female of the 
tubular system (vagina, uterus, and tubes) as well. In the infant and 
adolescent female the ovaries elaborate a small quantity of this female 


sex hormone although the dosage is extremely small and ean barely 


suffice to exert the necessary trophic influenee on the immature sexual 


organs. 


With the first ovulation, whieh marks the 


onset of puberty, the 
maturing f 


ollicle elaborates larger amounts of the female sex hormone 
which, as | shall show later on, enters the eireulatine blood and stimu- 
lates the tubular tract to its first evelical changes. 


In 1917, as part of the symposium on internal secretions which was 


prepared for the Society, | had made notes to read to you of experi- 
ments then under way. On the day on which | was leaving for Pitts- 
bure, | was ealled into active military service and therefore was 
unable to present the new facts which | had just determined. I shall 


read the final paragraph as copied from the notes made at that time. 


The eyst fluid derived from the ripening follicles has a stimulating aetion 
ipon the uterine mus ture and mucosa. This last observation appears to give 
experimen roof of the contention of the physiologist that estrus is initiated 
by the ripening of the granfian follieles.’’ 


[ had no opportunity of publishine this observation until 1922.7 and 
| 


since 1925 my findings have been amply confirmed by numerous inves- 
tigators.° In the follicle fluid the female 


sex hormone is found in 
considerable concentration. 


Years before this observation was made, the female sex hormone had 


been demonstrated in the corpus luteum and in the placenta,® in 


greater concentration in the latter than in the former. Although the 
the hormone in the corpus luteum has not been confirmed 
by all investigators,’” the faet that the 


presence ot 


chief doubters have now econ- 
ceeded that they can find the active substanee in the human corpus 


luteum,?! should be eonsidered as decisive. because ho physiologist or 
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yoologist can give serious consideration to the hypothesis of Allen, 
that the primate corpus luteum alone contains the hormone, for the 
corpus luteum is found from the monotremes up throughout the ver- 
tebrate series. ‘The reason that it has not been demonstrated in the 
lower species by these observers is due to lack of proper methods of 
concentration.'? Gustavson and | have explained the seeming incon- 
eruity that corpora lutea at the time of beginning involution contain 
more of the hormone than the recent more active corpora lutea, by 
pointing out the relation of the lutein cells to the capillary circulation 
which enables the active substance to enter the blood stream as it is 
formed, so that no storage takes place until the capillaries commence 
to obliterate. 

The next step was the demonstration of the active substance in the 
cireulating blood (published by Loewe,’ July 15, 1925, and independ- 
ently by Frank, Frank, Gustavson and Weyerts't on August 15, 1925). 

The female sex hormone, to repeat, has been shown to be elaborated 
by the growing follicles, the corpus luteum and the placenta and to be 
circulating in the blood in a demonstrable quantity at the time that 
the estrus approaches and during the beginning of the estrus. To 
this | may add that quite recently (report as yet unpublished) Gold- 
berger and [| have found the hormone in considerable concentration 
circulating in the blood of pregnant women, from the beginning of 
gestation to at least the sixth month of pregnancy. We have as yet 
not had an opportunity to examine the blood of patients further ad- 
vanced in pregnaney. 

Let us try to draw such deductions as are justified from these 
observations and see to what they lead. 

Kingery, Gustavson and I not only have shown that puberty may 
be induced in very immature animals, as previously known, but also 
that when the threshold of artificial puberty has been passed, the 
immature female organism is able and does continue this premature 
eyelical function without further stimulation. In the feminine organism 
puberty, therefore, sets in when the threshold of elaboration of the 
female sex hormone has been reached. The ovary, through its follicle, 
secretes the active substance. The tubular traet receives this sub- 
stance through the circulating blood, responds to the stimulation by 
undergoing museular and endometrial hyperplasia, the vaginal mucosa 
also responding to the effect of the hormone (Stockard and Papani- 
colaou") (Papanicolaou'’). These changes in the lower forms we are 
accustomed to call the preestrual change. In the human female these 
changes are familiar to you all under the name of premenstrual, better 
denominated pregravid reaction. In the animals studied the aeme of 
the reaction is reached at the period called estrus at whieh time alone 
coitus is accepted; in the human female the passing of the highest 
point of the reaction is marked by menstruation. 
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It is now time to discuss some as yet unpublished results made by 
Goldberger and myself on the human female, which will shortly ap- 


pear in the Journal of the Am. Med. Assn.?* We have noted that the 


amount of the female sex hormone present in the circulating blood 
varies greatly during the menstrual cycle, an abrupt increase taking 
place especially noticeable one to two days before the menstrual flow 
is due, but present in some instances as early as thirteen days before 
the period occurs. The highest concentration is noted immediately 
before the onset of the period. With the onset of menstruation the 
hormone abruptly disappears from the general circulation (i.e., is no 
longer demonstrable by our present methods), but during the first day 
of the menses, sometimes during the second day also, the hormone js 
found in the menstrual excretion in a strength of from five to fifteen 
times that noted in the ecireulating blood. 


Based upon these observations, the following generalizations can be 
made. They were enunciated by Gustavson and myself® even before 
these last corroborative observations had been added. The function 
of the adult ovary consists in elaborating a hormone which produces 
two types of eyeles. The one we have called the fertile or complete 
sex cycle, consisting of maturation of the follicle with its attendant 
tubular reaction (pregravid reaction), ovulation, impregnation, the 
elaboration of the corpus luteum, nidation, and pregnancy. Preg- 
naney is attended by the formation of a placenta which in turn sends 
the female sex hormone into the circulation and assures the continued 
hyperplasia of the uterus and accessory sex organs throughout preg- 
naney. Its acme jis reached with the onset of labor. 

The other, called the short, infertile or abortive sex cycle, does not 
differ from the fertile one until ovulation has taken place, impregna- 
tion for one reason or another having been prevented or not occur- 
ring. The corpus luteum then involutes rapidly and therefore the 
aeme of the reaction is reached at estrus in the lower forms or at the 
time in the human female when the female sex hormone is excreted in 
the menstrual flow. It is, of course, evident and self-understood that 
the main, in fact the sole, function of the female sex organs is for the 
perpetuation of the species. To emphasize this function of follicle, 
corpus luteum and placenta, we eall them collectively ‘‘the gestational 
eland.’’ 

Parenthetieally I might add that the recent publication of Papani- 
ealaou™® in which he has demonstrated a hormone (if this be really a 
true hormone) obtained from the corpus luteum, which suppresses the 
maturation of the follicles and therefore interferes with ovulation, 
must be kept in mind. This substance if secreted at regular intervals 
might account for the rhythmic perpetuation of the cycle, a fact hith- 
erto not fully explained by Leo Loeb’s experimentation in which he 
showed that the removal of the yellow body produced an acceleration 
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of follicle growth and hence anticipation of the cycle, in addition to 
the formation of the maternal part of the placenta which he demon- 
strated as the function of the yellow body.°’ 

On the other hand, Evans*' has demonstrated that an extract from 
the anterior lobe of the hypophysis likewise represses ovulation. This 
investigator ascribes the cessation of ovulation in the rat as due to 
lutein cell transformation of the ovarian follicles. 

It must also be remembered that in addition to the substances de- 
scribed by Papanicolaou and Evans, apparently quite nonspecific influ- 
ences, such as changes in environment or food-supply may also inter- 
fere with the cyele. In one instance the blood of a human female 
contained a large amount of female sex hormone, such as is found just 
before menstruation (due four days later). The patient gave 500 c.e. 
of blood for transfusion of blood for her sick child. After this 
abstraction of hormone-containing blood, menstruation was postponed 
for fourteen days. For the present, therefore, we deem it expedient 
to leave the question as to whether the periodicity of the cyele is due 
to summation of the amount of female sex hormone following ovula- 
tion and corpus luteum formation until the vellow body becomes 
functionless, or to an inhibitory mechanism ascribable to either corpus 
luteum or hypophysis, or both, entirely open. 

On this oceasion I will refrain from describing again the physiologic 
methods of assaying by means of which it is possible to demonstrate 
the presence of the female sex hormone.**? These methods are readily 
accessible in the literature. I do desire, however, to emphasize once 
more that Gustavson and I® have been able to demonstrate by three 
different methods that the hormones obtained from the follicle fluid, 
the corpus luteum and the placenta, are identical. 

The blood test which Goldberger and I at present employ is still 
difficult, cumbersome and time consuming (the details of teehnie will 
soon appear, probably in the Journal of the American Medical Asso- 
ciation). We hope to improve the technic so as to make it easier to 
use. The test has already proved of value (a) in differentiating types 
of amenorrhea, one type being due to absence or subthreshold quantity 
of circulating hormone, the other resembling the amenorrhea of preg- 
naney although impregnation has not taken place and which, at least 
until further evidence has accumulated, we ascribe to persistence of 
the corpus luteum; (b) in distinguishing certain types of menorrhagia 
and metrorrhagia, because it appears that irregular bleeding may be 
due to an over- or underproduction of the active substance. In one 
case of long persisting and severe prepuberty metrorrhagia, excess of 
the hormone was found in the circulating blood; (c) in the diagnosis 
of early pregnancy in which, however, the amenorrhea of pregnancy 
may have to be differentiated from the amenorrhea due to the per- 
sistence of the corpus luteum; (d) in the determination of sex in the 
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presence of malformation or hermaphroditism, on which a preliminary 
note will soon appear.** In two instances in individuals with absent 
vagina, and no palpable uterus or ovaries, the female sex hormone 
was readily obtained from the circulating blood. 


Further study may 
show additional uses for the test. 


Since the presence of the hormone in the circulating blood has come 
to my knowledge, I have been more than ever impressed by the severe 
nervous and other symptoms from which certain women suffer before 
the onset of their menstrual period. These symptoms may be explained 
by the accumulation of an excessive amount of the female sex hor- 
mone in the system, particularly as these women almost unanimously 
notice that with the onset of the menstrual flow (through which the 
hormone is exereted) these annoying and sometimes ineapacitating 


troubles are at once relieved. The symptoms in the main consist in 


a disturbance ascribable to the vagus nerve and the nervus pelvieus. 
This opens a broad field for further physiologic investigation. 


In conelusion [ desire to reiterate the fact that we have made no 


real advance in our attempts to employ ovotherapy, although I feel 
more and more confident that sooner or later we will have at our com- 


mand a new, potent and useful therapeutic agent. The really potent 
agent, I also feel sure, from the poisoning symptoms just described, 
will have to be employed with the utmost cireumspection until we 


know its dosage and poisonous effeets. 
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THE VALUE OF CAUTERIZATION OF THE CERVIX BEFORE 
HYSTERECTOAY 
By B. Z. Casuman, M.D.. Prrrspuran, PA. 


INCE 1920, when Polak! advocated total lywstereetomy fibroid 

tumors there has been considerable discussion as to the advisabil- 
itv of doing total hysterectomy in all cases requiring removal of the 
uterus. Polak collected 256 case reports of cancer in the retained 
cervical stump after subtotal hysterectomy. <All of those cases oe- 
curred more than one vear after operation, Previous to this paper, 
subtotal hysterectomy was the operation of choice for benign condi- 
tions of the uterus, while total hysterectomy was undoubtedly the 
choice procedure in malignant conditions. 

The chief advantage claimed for subtotal over total hystereetomy 
in benign conditions is that it is a less formidable operation. There is 
less extensive opening of the lymphatic spaces; the vagina is not 
opened ; there is less danger of trauma to the ureters, and the exposure 
is less difficult, which in many eases must lessen the hemorrhage, 
shock, and danger of complications In simple cases total hysteree- 


*Read, by invitation, at the Fifty-first Annu Meeting of th American Gyneco- 
logical Society, Stockbridge, M Bay 20, 31 nel 22, 1926 
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tomy is not much more formidable than subtotal hysterectomy, but in 
stout patients with deep pelves, or extensive adhesions, or where there 
is marked fixation of the cervix by contracted parametrial tissue and 
uterosacral ligaments as a result of long-standing inflammatory proe- 
esses in the cervix, or when there are large fibroids in the lower por. 
tion of the uterus, making exposure difficult, total hysterectomy is q 
very much more difficult procedure and with poor exposure there js 
more chance of hemorrhage, shock and of injury to the ureters, re 


gardless of the skill of the operator. A less important advantage of 


subtotal hysterectomy is the preservation of the normal vault of the 
vagina. 


The arguments advanced in favor of subtotal hysterectomy are 


valid, particularly in the poor surgieal risks. On the other hand, the 


ereat advantage of total hysterectomy is that the cervix is removed. 
Cervicitis due to gonorrhea or secondary to lacerations is so common 
that in the majority of subtotal hystereetomies, a diseased cervix is 
left behind. As a result the patient may have leucorrhea, sacral back- 
ache, soreness in the pelvis and the other symptoms due to chronic 
lymphangitis or parametritis that result from cervicitis, and it has 
been shown that malignant disease occurs in the remaining cervical 
stump more frequently than was generally supposed. While emphasis 
has been placed upon removal of the cervix in operation for fibroids, 
are we justified in leaving a diseased cervix in any ease requiring 
hysterectomy 


With these facts in mind we have attempted to secure the advan- 


tages of subtotal hysterectomy and eliminate its disadvantage, namely, 
leaving a diseased cervix. In November, 1924, the author? reported 
some histologie studies of the cervix after cauterization with the elee- 
trocautery. It was found that the cervieal mucosa and glands ean be 
destroved in the majority of eases. The cervix was eauterized and 
immediately amputated in some eases. In others, previously cauter- 
ized ecervices in which healing had taken place were obtained for 
examination after total hysterectomy later. In these specimens, the 
cervical glands were completely destroyed. 

The technie used differs from that originally advocated by Hunner® 
in that the eauterization is completed at one sitting. The cervix is 
dilated and the entire cervical canal is eauterized, and deep radial in- 
cisions are made at the external os, extendine well onto the vaginal 
portion of the cervix. In this manner the cone-shaped, gland-bearing 
portion of the cervix is destroyed by a simple rapid method. If this 
is done as the first step in subtotal hysterectomy, there is accomplished 
practically all that is accomplished in total hysterectomy, and the 
disadvantages of total hysterectomy are eliminated. As a result of 
this procedure, the cervical mucosa and glands are destroyed, the 
cervix heals smoothly without a lumen and no after-treatment or dila- 
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tation is necessary, and the normal vault of the vagina is preserved. 
Although the most common point of origin of cervical cancer is in the 
vaginal portion of the cervix, if the infected cervical mucosa is 
destroyed the danger of cancer is eliminated, for cancer of the cer- 
vix does not occur in the absence of chronie cervicitis. 

Another immediate advantage of cauterization of the cervix is that 
it insures a sterile field in cutting across the eervieal canal in doing 
subtotal hysterectomy. 

We have been using the eautery for seven years in the treatment of 
eervicitis, not only preliminary to subtotal hysterectomy but also in 
practically all operations for infected tubes, and in cervicitis without 
intraabdominal complications. We have not seen a ease of carcinoma 
develop in a cervix treated in this manner, while in the last two years 
we have seen three eases of carcinoma of the cervix in patients who, 
within three years, had had pelvie operations in which an inflamed 
cervix was neglected. ‘This is quite suggestive. The important point 
is not whether the patient has had fibroids or whether she has had 
subtotal hysterectomy, but whether a diseased cervix is present. 

This method is applicable to all cases except in very extensive cystic 
disease of the cervix, where in order to reach all of the cysts so much 
of the cervix must be destroyed by the cautery that amputation of 
the cervix with the cautery is preferable. Cautery amputation of the 
cervix is a rapid, practically bloodless procedure and usually requires 


no sutures or ligatures. 
CONCLUSIONS 


1. Subtotal hysterectomy is a less formidable operation than total 
hysterectomy, but has the disadvantage of leaving, too often, a dis- 
eased cervix. 

2. Cauterization of the cervix preliminary to subtotal hysterectomy 
destroys the infected cervical tissue and makes total hysterectomy 


unnecessary in benign conditions of the uterus. 
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THE AMERICAN GYNECOLOGICAL SOCTETY 
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Dr. ILAroLD BatLey, New York City, read a paper entitled Trial Labor 
in 477 Cases of Contracted Pelves (Conducted under One Plan of 
Treatment during the Last Four Years). (or 


page 


original article see 


DISCUSSION 


DR. FRANCIS A, GOLDSBOROUGIT, Burrato, N.Y... (by 


Invitation ).—This 


paper of Dr. Bailev’s is a very timely one, particular vy tor my end ot New 
York State, beenuse in the ust few veurs dectsion to do cesurean seetion 
there s based pparently no particular thought consideration so far as 

e outcome of a tr iho s concerned It seems to me that in a gvreato many 
mstial eC ces in s decided upon beenuse it Ss so m hh easier to say, this 
itient lisave hy ad we will have t do cesnrenn section than it is 
with t \ 

In one of the hospitals in Buffalo & per cent of all patients were delivered by 
cesarean section, and to my mind there is no excuse for that. On account of the 
criticism of high forceps and of long tests of labor made a few years ago by som 


obstetrieint s, those less well informed in obstetrics hive triken the point ot view 


that ceesnt preferable TI results not b ood vn bv 
Bailey 

In « es f but os ontracted pelvis thre should not be allowed vo 
go over term and to have vel barby In such instances induction of 
labor at term will help n the outeome bot! To he qmnother and ehiled. 


In my part of the State of New York they are coming to the point where a 


breech presentation or a oulden t 


presentation even witli normal pelvis is 
sidered suitable for cesnrean section. 1 should Jike to ask Dr. Bailey whether 
ttempts to make estimate of tl particular pelvis and the particular baby 
in a breech presentation; whether he would allow a labor to take place with the 
lea that he can determine in a given case that the aftereoming head will come 
ug e pelvis, or whetle t is routine procedure ! anvthing except ihe 
ertex presentation to do a cesarean? 
1) B ( results In regard to the tests of lab ire very excellent, and J 
gree W mi tl we cun ho tive ow section with very ittle greater risk than 
doing Sure tion ¢ ie If one will observe his cases carefully he will meet 
with f ! greeable surprises that Dr. Bailey has, namely that a large per 
Spon neous ¢ mparative simp ery 


DR. ALEXANDER M. CAMPBELL, Granp Rapips, MICHIGAN, by invitation 
Bailey was kind enough to quote some statistics which we made 


n Michigan 


in 1915 concerning the mortality resulting from cesarean section. We have been 


| 


bor 
of 


“his 
yew 

ion 
lis 
s 
lvis 


AMERICAN GYNECOLOGICAL SOCIETY 


tting statistics on this subject for a number of vears and while our Jast 
vetting al 


‘eures ure not complete, so far as they have been gathered they show practically 

fioures it ! : 

+] “ame maternal and fetal mortality is Dr. Ba lev reports from the State ot 
e same m: 


Massachusetts. 
Our Intest statistics In Michigan show that cesarean section has a maternal and 
foetal mortality each approximating 10) per cen 


Teta 


I assume that in this respect 


Michigan represents a cross: section of every State in the Union and, therefore, 
think that Dr. Bailey is justified in sounding a warning note against the in 


diseriminaute use of cesnrean section, Ile states that there is a wave of meddlesome 
midwifery sweeping over the country and 1 is is certainly true also for the Middle 


West. 


I have been informed on good authority that in a certain Philadelphia Hospital 
one cesurenn section is performed in every six pregnancies and that in a hospital 


+ 


the city of Toronto only one cesarean section is performed in over 700 deliveries. 
‘hese statements prove striking lack of unanimity in regard to this important 
problem 

I would not have the courage to permit a woman to remain in hard labor for 
twelve hours without either rectal or vaginal examinations because [ want to know 
more definitely the degree of dilatation present. I would like to ask whether 
Dr. Bailey’s test of labor means that the labor continues until the cervix is 
completely dilated and how he ean tell the degree of dilatation without examina- 
tion. 

In every case of contraeted pelvis We make anh X-ray study which helps us to 
determine the safest means of delivery in the case. In every delivery we endeavor 
to maintain such a eareful technie that cesarean section could be performed at any 
time with the minimum danger of infection. Concerning the newer transperi- 


toneal low flap cervien! cesarean section TL doubt that within the near future it 
will supplant the classical operation. Dr. Bailey ’s stutistics are excellent but the 
operation which he performs is more difficult, more time consuming and is associated 
with more hemorrhage, and these disadvantages must be taken into consideration. 
[ believe that the ordinary operating surgeon will have just as high a mortality 


just us much morbidity from the newer operation as from the eélassieal. 


Our own experience with the classical operation has been most satisfactory. 


DR. BARTON COOKE HIRST, PuitapeteHia, PA.—T find myself in full aecord 


with the views CXPTresse d. There is no question that cesarean section is being much 


abused. <A practice to be deprecated is referring these cases to a general surgeon 
with no knowledge of obstetrics. | was talking to a general surgeon in a small 


town recently who was boasting of the number of cesarean sections he had done. 
At a rough computation it seemed if his rate continued, one fifth of the whole 
population were being delivered in this manner. 


For twenty yeurs or more we have been following the custom of giving a primip- 


ara 24 hours of test labor and a multipara 12 hours and we have not seen any 
disadvantage to the woman or the child in a cesarean section whieh subsequently 
became nece ssury. It is not essential to do the Jow cesarean in all these eases 
of test labors; our stutisties show about as favorable result with regard to mor- 


tality and morbidity with the old-fashioned high operation. 


DR. WILLIAM ©. DANFORTH, Evanston, Iuu.—There is a tendency of Jate 
for cesarean sections to be done too frequently and the low eervieal operation has 
also suffered from this in that if has been used no doubt in eases whieh did not 
require cesarean at all. 

For the past three or fou years we have been following essentially the same 
program which Dr. Bailey has outlined. \ll eases except those with absolute 


indications for abdominal delivery lave been allowed to go into labor. They have 
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ive true st of Iahor ith the act +} hree esses _ 
been given a true test f labor. Within the past month three cases of relative 
contraction have been so managed in private work with the result that all three 
delivered spontaneously or with a simple outlet forceps. We do feel, however 
after having tried out both operations rather extensively, that the low eervieg) 


woman who has been in labor is pre erable. The patients 


have a better and smoother convalescence and I am quite convinced that the risk 


being a more difficult operation, 


DR. FRANK W. LYNCH, San Francisco, Cau.—The frequency of cesarean 
section is not confined to the East. I had th questionable pleasure of discussing 
a paper within the last two weeks of a gentleman of the coast who reported some 
°40 eases of cesarean section in a series of less than 4,000 labors, all of which 
his paper indicated had had the test of labor. It was rather embarrassing for 
me vecause inh a series of approxima ely 6500 cases, we had done only 32 cesareans 
as opposed to his 240. I ealled attention to the fact that Dr. Reuben Peterson 
in 1913 calculated a tremendous mortality for the State of Michigan, and an 


assista 


nt of mine, in 1922 had figured the mortality for California as 12 per cent, 


even though he had difficulty to complete the percentages because so many operators 


had refused to give their mortality figures. 


DR. RUDOLPH W. HOLMES, Cuicaco, ILtt.—We were all duly impressed when 


Dr. Reynolds many years ago showed that primary cesarean section was infinitely 


safer than a secondary operation. From the results of my work I convinced myself 
that it was relatively immaterial whether a woman was in labor or not, provided 
she was not exhausted, and provided that membranes had _ not ‘en ruptured for 
a protracted period: supplementing this, interferences during laoor increased the 
patient’s hazards. I feel very strongly that a true test of labor only may be given 
if the membranes are ruptured—but the rupture of the membranes surely places 
the woman in jeopardy. 


The fundamental defect of our teaching is that too much stress is laid upon the 


pelvic measurements, which latively unimportant, and do not accentuate the 
essential of cephalo-pelvie 


ip: there is a great need for a precise method 
of mensuration of the head. After all that is said and done, the most efficient 
method of determining cephalo-pelvie proportion is a sane test of labor. 

I believe x-ray is a very valuable adjunet to our methods of determining the 
cephalo | elvic r lationship. 

[ am glad that Dr. Bailey did one craniotomy as it confirms my contention that 
the operation is a perfectly legitimate one, even on a living child under exceptional 


circumstances: I have performed only one craniotomy on a living child in many 
years—and that was on a young woman who had suicidal tendencies before 
and during pregnaney, whose family was permeated with insane members. In her 


ease, I felt, a craniotomy was more humane than a cesarean section. 


DR. JOSEPH L. BAER, Cnicaco, ILtu.—The time limit of twelve hours seems 


rather an arbitrary test, particularly i 


1 primipare, and I believe that twenty-four 
hours for primipare and twelve hours for multipare is a much more reasonable 
limit. 

I believe that a 38 week induction in a multipara is an entirely legitimate pro 
eedure and often obviates the necess 


ity for graver obstetric interference. 


I wish to mention in this connection a ease delivered a week ago at the Michael 


Reese Hospital. The patient was a multipara who had had a 28 hour difficult labor 
preceding this pregnancy, with successful termination by high forceps. [ saw 


patient after labor had gone on for about twelve hours and made a diagnosis of 


gigement. I recommended a low section but ordered 


face presentation with non-en 


as we do in pathologic cases as a routine, that an x-ray picture be taken before the 
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eesarean. The patient was ready on the table and the operators scrubbed up when 


the radiologist hurriedly brought a splendid picture showing an anencephalus. The 
patient was delivered vaginally four hours later. 

DR. WILLIAM S. STONE, New York City.—It is rather surprising to me that 
in the discussion of this important obstetric problem more attention is not given to 
the consideration of the size of the fetal head. My thesis for admission to this 
society was entitled ‘‘ Antepartum Measurement of the Fetal Head.’’ The expe 
rience that I gained from carrying out these measurements with the ordinary 
pelvimeter enables me to estimate the size of the head with an accuracy sufficient 
to foretell the course of labor. Errors were very few. I would again urge more 


consideration of this part of the problem. 


DR. JAMES R. GOODALL, MontreaL, CaANApDA.—I do not think that any of us 
will take issue with Dr. Bailey’s statement of the unnecessary frequency of cesarean 
section. But I think most of us will take issue with him in his methods of deter- 
mination of test of labor. 

The real test of labor begins only after complete dilatation of the cervix and 
rupture of the membranes. How does Dr. Bailey estimate the stage of labor after 
four hours of pains if he does not examine his patient digitally to find out? 

Doubtless a very large pereentage of Dr. Bailey ’s patients who underwent 
cesarean section after four ‘hours of test labor were still in the first stage and 


therefore as far as the pelvie contraction is concerned had had no real test of labor. 


DR. EDWARD A. SCHUMANN, PuILADELPHIA, PA.—I wish to introduce a 
note of dissension into this otherwise harmonious discussion. In the first place, 
the gross mortality statistics of cesarean section are valueless as a method of 
evaluating the elective operation. Such statistics include all neglected, ‘‘too late’? 
cases, those performed by incompetent and inexperienced operators and have no 
bearing whatever upon the results of deliberate operations undertaken by specialists. 

Now as to the relative mortality and morbidity of a long, manual or instru- 
mental vaginal delivery as opposed to elective sections of any type. When one 
considers the number of women with sacroiliac relaxation, with sagging pelvie 
organs and with ragged and irregular cervical orifices, results too frequently 
occurring in the practice of our very best men, one is tempted to believe that 
elective section carries with it no appreciable increase in mortality and an im- 
measurable improvement in morbidity. 

It is absurd to condemn an operation and to seek to limit its employment, 
because of calamities occurring in unskilled hands, or because the procedure has 


been employed upon improper indication. 


DR. LILIAN K. P. FARRAR, New York Ciry.—It was the teaching and the 
practice of Schauta of Vienna, never to do a cesarean section on a primipara with a 
contracted pelvis if she had been long in labor, if the membranes had ruptured, or 
if she had been examined outside the clinic, but to give her a test of labor and 
terminate the labor by the vaginal route even if it meant the loss of the child, 
and in the next pregnaney, to do a cesarean section when labor was due, if the 
previous labor had been unsuccessful. It seems to me to be better obstetric teach- 
ing to give a patient a trial labor and then perform a selective cesarean section 
in the following labor. After having been an obstetric patient for twelve hours 
a woman is not fit to become a surgical ease. We would not choose to perform 
a surgical operation on a woman who had been doing twelve or twenty-four hours 


of hard work, or who had any avenue open for infection. 
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DR. N. SPROAT ITEANEY, Citieaco, -—What the general practitioner wants 
to know from a Society like this is how to tell when a baby cun be born, and 
what constitutes ;: test of lubor Many cesareans are done beenuse a patient has 
heen twelve hours in labor and has not delivered. But we all know that under 
certain conditions such a patient if given a dose of morphine, may have Jabor 


1 


cease for hours or days and deliver precipitately later. We should tell tl 


what really constitutes a test 


MOUS even us 


DR. J. LITZEN BERG, 


this but the remarks 


write a paper on contracted p 


e physicians 


of lubor, but there does not To CNXIst any unani- 
s to wl t \ ic bor 

Mi \POLIS, MINN.—IJI had not intended to diseugg 

of Dr. Farrar indues me to spenk, When Schauta 

he asked by thie Glasgow Obstetrical Society 0 

elves. [lis paper was bas d on S0,000 cases of obstet 


rics. It was one of my duties te 


lL learned by heart what his e¢ 


+ 


» tench him how to deliver that viper ond naturally 


onelusions were 


, and there has not been a word 


uttered today, until Dr. Goodall expressed his opinions which conformed to what 
Schauta considered a test of labor. Sechauta’s conclusions were that the test began 
not with the onset of labor pains, was not determined by any number of jours, 
but really st ed only with the completion of the first stage of Jabor. 

l hate to disagree with Dr. Bailey in anything but L decry the fixing of twelve 
ours o} nv other number of hours as na test of JInbor Atter the cervix is vom 
pletely clilate test t bor of eight hours is usually” sufficient 


DR. HAROLD BAILEY, 


osing).—L cannot attempt to answer all the ques 


tions and problems that lave been brought up, but if seems to me that everyone 
who has spoken on the subject lias taken a different angle. 

Of course, the main point in the discussion is the number of hours for a trial 
abor, and the lack of knowledge, on our part, of the dilatation of the eervix, 
or perhaps even of the rupture of the membranes. You will reeall that I said 
fwelve hou of strong pa This is i different from primary inertia and 
the aetual result in the average of these 37 eases, is a trial labor of 23 hours, or 
if we eut out three enses that were not under our control throughout the Jabor, 


the average was 17 hours. 
satisfy everyone. 

] believe that the Vagina 
curochrome in 


morbidity. 


Anothe po nt that has be 
of cesarean seetion. 
a little more difficult. 

At Bellevue Hospital we 
serviees so that the ineider 
have in incense of 1.7 


In breech presentation in 
we cannot turn the baby so 
the aftereoming head will 
we do an eleetive section. \\ 
at the woman what type oT } 


the examinat 


| think that emphasis on the term strong pains will 
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e never take x-ray measurements 


on of Michaelis’ 


last lumbar vertebra drops so 


I wish to apologize to | 


‘ontracted pelves we do not permit 


xamination is harmful. We are now using met 


| beheve the examinations will be followed bv Jess 


mentioned is the difficulty of this particular ivpe 


hat the time required is longer and [I think it is 


ike all the operative eases from the two outdoor 
of cesarean seetion should he rather high. We 
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trial labor. If 


at the head presents, we know that the removal of 


a «VE ry higl I ortality fo. the ehild and therefore 
. we know by looking 


is she has. We have never known it to fail that in 


rhomboid in a flat pelvis, the depression below the 


that it forms a triangle and not a rhomboid. 


Stone who presented me with a Peret pelvimeter, 


because I was absolutely unsuccessful with it. I feel the size of the ehild with 


my hands and L consider tf) 


ead will go through. 
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Dr. Hersert Tuoms, New Haven, Conn., (by invitation) read a paper 
on The Clinical Significance of X-Ray Pelvimetry. (For original 
article see page 945. 

DISCUSSION 


DR. L. A. CALKINS, UNIiversity, VA., (by invitation).—I would like to ask 
pr. Thoms whether he recommends this procedure as a routine measure, or reserves 
it for those eases in which he finds some degree of contraction, and how accurate 
je considers this method to be. Internal measurements of the superior strait ob- 
tnined either by pelvimetry or by hand are supposed to be accurate to five milli- 
meters or therenbouts. To be of any value the x-ray method must give the dimen 
sions accurately to a greater degree than five millimeters. 

I agree with Dr. Stone that it is essential to know more about the size of the 

passenger. 
[ had two cases recently in negro women both with moderately contracted pelves. 
On the one with a ‘‘very large’’ baby we did a cesarean section and obtained an 
11% pound baby; the other we allowed to go through labor and obtained a 9 
pound baby through the birth eanal. 


DR. ALFRED B. SPALDING, San FrANcIscO, C1nir.—I will show some slides 
to demonstrate the method we use at Stanford to measure the pelvis by x-ray. 
This method was developed some years ago by Chamberlain and Newall and we 
have been using it for six or seven years with considerable satisfaction. A plumb 
bob is hung below the x-ray tube and two pictures are taken, using a 10 ein. shift 
of the x-ray tube between pictures. With these pictures in a stereoscopic viewing 
box, ink marks are made so as to correspond, stereoscopically, with the promontory, 
top of symphysis and all other points from which measurements are desired. The 
obstetrician should consult the plates to assure himself that these ink marks are 
correctly placed because it is in the placing of these points that the accuracy or 
inaccuracy of the method lies. The x-ray man can determine accurately the distance 
hetween any two points in the pelvis if we pick out the points. 

Dr. Newall has developed a mathematical ruler to measure the distance between 
these points. 

We have taken several hundred of these measurements and the point I wish 
to emphasize is that x-ray measurements are more accurate than the ¢linician’s 
measurements with the pelvimeter. The x-ray gives somewhat larger measurements 
than are obtained with pelvimeters due to the fact that they are bone measurements 
and we must take allowance for that clinically. That is particularly true in the 
outlet measurements. 

We should use in obstetric work the x-ray department more than we do. Many 
unexpected by-products are obtained in x-ray measurements. For instance, here 
is the original picture, that established the fact that it is possible to note the 


death of the baby by the shrinkage of the cranial contents. 


DR. RUDOLPH W. HOLMES, Cuicaco, Inu.—This paper is a Jandmark in 
X-ray work in relation to obstetries, however, I regret that Dr. Thoms has completed 
only half of the picture. He has given us a new and valuable means of determining 
the pelvic size and configuration, but the other half of the picture is wanting 
the size of the fetal head in relation to the pelvis. I trust he will be able io 
depict and measure both pelvis and head in one x-ray pieture. I have used the 
X-ray for years in the determination of the cephalo-pelvie relationship: I feel we 
have some criteria by the study of the amount of ‘‘corona’’ between the head 
and pelvic brim. I thoroughly appreciate that the head being nearer the tube— 
und the pelvis nearer the plate—there will be distortion but this interpretation of 
the corona has its due value. 
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DR. IRVING STEIN, Caicaco, 1LLt.—In the last five years we have studied over 


730 obstetric eases roentgenographically. We feel that the clinical data are of 
far greater importance than the x-ray data. A little deflection of the head, a 
posterior rotation of the oeciput, are of more significance clinically than are 
«ray measurements of either the head or the pelvis. 
The lateral pietures that Dr. Thoms showed are of exceedingly great value. 
I think we thus learn a great deal more about the sacrum and its form than we 
can ascertain by palpation; we have come to use the lateral posterior more fre 
quently than formerly. 
I disagree with Dr. Holmes concerning the corona. If the patient is radiographed 
in antero-posterior the head shadow will be exaggerated so 


as to apparently eom 
pletely overlap the pelvis. A film taken in the postero-anterior will show less dis 
tortion. You can learn more by palpation and trying to foree the head in from 


above than you ean tell from the roentgenogram in these eases. The difference 


in the size of the fetus on the film in the two views described is often great; in 
the prone posture the fetus being nearer the film will give you a more accurate 
dorsal posture it will vary according to 
e size of the patient and the distance of the fetus from the film. 


fetal shadow as to size whereas in the 


DR. HERBERT THOMS, (closing).—Of course, I agree that in the individual 
ease the best pelvimeter is the baby ’s head, but I also believe that this x-ray 
method has its value not only for exaet mensuration of certain dimensions but eer 
tainly also for the classification of contracted pelves. I do feel that it is accurate 
to one or two millimeters. That has been our experience in checking the method 
up. As a routine method I do not recommend or use it. It is simply for the 
ease in which it is felt that more accurate knowledge of the superior strait is 
wanted. Lateral pietures are a 


great aid, particularly in the diagnosis of rickets. 

Dr. Lintan K. P. Farrar, New York City, presented a paper on The 
Reaction of the Tissues to Radium in Treatment of Cancer of the 
Cervix, and the Importance of Lacerations in Producing Cancer in 
This Location. 

Abstract 


In the Woman’s Hospital in the State of New York, all 


of the cervix who have 


ward eases of enneer 
been treated with radium return for inspection once each 
month over a period of five years or longer if they can be persuaded to do so. 
rhe reaction in the cervix to radium treatment is so nearly uniform that we 
believe we know what the appearance of the cervix will be each month if the 
case is progressing favorably; and that we can tell when the expected effect of 
radium has not been reached and a subsequent dose is needed. In order that 


we might fully appreciate the changes taking place in the cervix after irradiation 


the medical artist has attended the follow-up clinic each week and made a series 
of sketches in water color of individual eases beginning before the patient has 
reeeived radium treatment and then sketching the cervix at each suecessive visit 
to the elinic The visits to the clinie are sufficiently far apart to show definite 


stages in the progress made by radium treatment. 
I. A Stage of Hyperemia. 
One week after the initial dose of 
cervix, including of course the carcinoma and the adjacent mucosa of the vagina, 
are intenss red and hyperemie. 


radium hus been given the tissues of the 


The blood vessels are engorged with blood and 
is for this reason that we do not consider that a ease should be radiated if an 
immediate operation is imperative. 
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Il. A Stage of Slough. 

One month after irradiation the cervix usually shows an extensive green slough 
and a foul discharge is now present. We believe that this slough must have en 
tirely separated from the cervix before an hysterectomy can be performed with- 
out ‘great danger of peritonitis resulting from cutting into this neerotie tissue. 
Cases oceasionally come to the clinic a month after leaving the hospital and there 
is no appearance clinically of a slough nor of carcinoma, the cervix having healed 
more rapidly than the average case, while in others a slough may be present on 
the visit two months after leaving the hospital or possibly, though this is rare 
in favorable eases, a part of the slough may still be present on the following visit. 

III. A Stage of Healing. 

We usually find the third stage, which is that of healing, is reached two months 
after radiation. The slough has separated leaving a smooth, clean, dusky red 
eervix Which may be somewhat glazed but has clinically no look of carcinoma. 

IV. A Stage of Contraction. 

The following month should show the fourth stage which is contraction. Large 
eareinomatous growths or even craters are contracted by the irradiation to a 
normal or smaller than normal sized cervix and the vault is as narrow as in senile 
vaginitis. 

The selective and also destructive action that radium exercises upon cancer cells 
either destroys outright or stuns some of the cells but it is to the stimulating-to 
growth of new connective tissue that we look for the inhibiting action of radium 


on cancer. 


V. The Stage of Marked Contraction. 

Later visits show the fifth or final stage which is marked contraction. The 
increasing amount of connective tissue squeezes the tissues of the cervix until it is 
finally so shrunken that we are often asked if the cervix has been amputated. It 
is not until this stage has been reached that we are satisfied with the reaction 
of the cervix to radium. On the road to this goal we find at times that progress 
seems to have stopped and a second dose of radium is needed but usually the dose 
is less than the first and frequently only one or two needles of radium are neces 
sary to check a nodule budding out in the cervix or vaginal vault. 

It happens not infrequently when the cervix is small and shrunken and the 
internal os is tightly closed that the patient who has been making favorable progress 
up to this time, now appears in the clinic looking pale, perhaps septic and com 
plains of abdominal pain or uterine cramp that even morphine has not relieved. 
A dilatation of the cervix is almost always followed by a gush of purulent or 
bloody fluid from the body of the uterus with immediate relief and improvement 
in the general health of the patient. This treatment may have to be repeated once 
or twice especially in young women who are in the age to have menstruation. 

We have been impressed by the frequency with which lacerations were present 
in the cervix, and decided to study 300 of our consecutive ease histories of cancer 
of the cervix to determine the incidence of pregnancy in this series of eases. In 
288 of the 300 cases or 96 per cent, pregnancy (i.e. children or miscarriages) had 
occurred, leaving only 12 cases or 4 per cent who had never been pregnant. 

It seems thus that repeated traumatization by labor or miscarriage might be 
a factor in changes terminating in carcinoma. Mention was made in nearly all 
the histories of hard labors or instrumental deliveries, and the specific statement 
was frequently met that the patient had been ‘‘ badly torn’’ and ‘‘not repaired.’’ 
In only nine instances in the 288 eases that had borne children was it recorded 
that ‘‘lacerations’’ were repaired and in six cases the repair had been made after 
the first delivery and no repair noted as having been made after the birth of the 


Ver 
of 
re | 
lue, 
we 
fre 

ual 

ray 

er 
ate 
od 
he 

is 
ts. 
ne 
ne 
in 

ch 

ve 

he 

of 

at 
on 

es 

as 

it 

te 
he 

a, 

id 
in 


602 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


next child. In no instance was it specifically stated that the ‘‘re pair’? of lacera 
tion mentioned meant that the cervix itself was repaired. 

In more than one tenth of the series of 300 cases, cancer of the cervix had 
oeeurred less than five years after the last pregnancy, and in more than one fifth, 


of the series cancer had occurred less than ten years after the last pregnaney, 


The result of severe or repeated injuries in the cervical canal may be geen 
in the erosion or eversion of the lips of the cervix and in the cystic changes 
which take place in the glands themselves. Similar changes in the tissues else 
where in the body are looked upon by pathologists as having an important bear 
ing in the development of cancer. Should we not expect to find caneer develop 
ing in the cervix when similar conditions are present there as produce eancer jp 
other locations? It seems only logical to ask why not repair the lacerations early? 
Much is being done medically in prenatal work to put the expectant mother in the 
best possible condition and so safeguard her for the labor, but are we giving 
sufficient surgical attention to postnatal conditions and especially to the injuries 
present after the delivery in the birth canal? 

The practice of obstetries is a surgical specialty and the obstetrician is. or 
should be skillful operator. The European Frauen-Klinik’? combines two 
specialties as one, and in no other way can the patient be adequately cared for 
than by an obstetrician who is also a gynecologist. Postnatal care of a patient 
should include repair of injuries to the cervix either by immediate, intermediate 
or secondary operation depending upon the extent of the injury, the condition 
of the patient, and whether the operation can be conducted with adequate assistance 
and aseptic technic. 

With the increasing percentage of cancer of the cervix, is it not possible to 
lessen the menace of this terrible disease by turning back to the teachings of 
fifty years ago? Inspect the cervix of the recent mother and then employ a technie 
so simple that when performed soon after the injury has occurred it will restore 


the tissues to normal. 
DISCUSSLON 


DR. C. JEFF MILLER, New OrvLeEANs, LA.—For a number of years we were 
uncertain as to exactly what tissue changes followed the use of radium, but our 
knowledge in this regard has increased, and those of us who have had a large 
experience with irradiation can verify the gradual changes which Dr. Farrar has 
emphasized. The belief is still common that the changes which follow irradiation 
are due to necrosis. As she has pointed out this is not true; our good results vome 
from the changes in the vascular connective tissue. Necrosis too often means chat 
too large amounts of the radium element have been employed, or that the screening 
has been at fault. Such studies as these should be of great practical value in che 
matter of repeated exposures. We are too prone to resort to repeated irradiations 
without a survey of the tissue changes which the original treatment Jias brought 
about. In the hands of the inexperienced the bad results of irradiation may often 
be attributed to this very fact. 

I also agree with Dr. Farrar that Jacerations play an important part in ihe 
production of cancer of the cervix. We have by no means written the final chapter 
in the story of the neglected cervical laceration with the consequent chronic in 
fection. Prenatal care of the pregnant woman is the greatest step forward which 
obstetrics has taken in recent years, but it should be pointed out that postpartal 
care is equally important. If within three months after delivery the condition 
of the cervix is enre fully investigated, and erosions and lacerations attended io 
ut once, the percentage of amputations of the cervix, Sturmdorf operations and 
similar extensive procedures will be largely reduced. All of them are necessary 


to correet the terminal stages of chronic inflammation, but trachelorrhaphy, or 


ra 
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cuuterization, is frequently all that is necessary in the initial 


sometimes simple 
tages, although such procedures are useless when hypertrophy, fibrosis or cystic 


degeneration of the cervix are present. There is an unfortunate belief current, 


1 


general practitioners particularly, that such repairs should not be made 


among 
during the child bearing period. That is bad advice. Prompt attention to these 
matters will reduce the percentage ol subsequent operative procedures, and I 
believe also that it will reduce the incidence of cancer of the cervix. 

DR. GEORGE GRAY WARD, New York Ciry.—This study which Dr. Farrar has 
presented has been a matter of very great interest to us in the cancer work we 
have been doing at the Woman’s Hospital. We have a follow up elinie whieh we 
consider very important factor obtaining satisfactory results in radium 
therapy. We personally attend this clinie every week, and all cancer cases which 
we have irradiated return at regular intervals of one month and are closely followed 
up, if delinquent, with the aid of the Social Service Department. We have thus 
been able to trace our cuses with a considerable degree of eecuracy, In our series 
which we presented before the American Medical Association last year we had 18S 
out of 196 completely followed up, losing track of only S crises, 

The iden of recording the changes occurring after radiation by color sketches 
originated with Dr, Farrar and To at onee saw the value of this and arranged 
to have our artist present at the clinic every We ‘k for this purpose, The cervix 
is exposed through a speculum electrically lighted, and the drawings are made with 
colored crayon directly from the patient. These typical pictures shown by Dr. 
Farrar give an exeellent idea of the progress of the process as we see it at 
regular intervals, and we find that it is a matter of about three months before we 
get the final result of complete healing. It has been of great value in teaching 
us to appreciate what we may expect from irradiation, From observing these eases 
in this way at stated intervals we have learned what changes we should expeet 
in a given time, and when these do not occur, or should a recrudescence of the 
disease show after healing, we are on our guard as perhaps that case will need a 
further irradiation to produce the desired result. 

Another point Dr. Farrar has stressed is the importance of the prophylactic 
care of women after labor, as it undoubtedly has an etiologic bearing on the cancer 
question, We have in our series of cases quite a number of women in the child 
bearing age who have developed cancer, therefore it is important that we should 
see that there is no condition left after a labor that will be a possible source of 
irritation, as it may be a factor in starting malignaney. 

We believe that immediate repair of a lacerated cervix should be given serious 


consideration. During the last year or two there have been several papers written 


advoeating this procedure. Reel of Columbus and Emge of San Franciseo, and 
several others have recently written on this very point as to the importance of che 
immediate repair at the time of the labor. Women «are now edueated so that 
they come to the hospital to have their babies, and therefore the majority of cases 
can be taken care of under ideal conditions, with ample assistance and proper 
facilities. We do an episiotomy on many primiparas nowadays and we do not 
hesitate to suture that episiotomy wound at the time of labor, and it is very easy 
to inspect the cervix at this time, and the placing of the required sutures is a 
very simple matter and it should not, if seems to me, be a cause of more danger 
of infection than the episiotomy wound should be. T believe the fear of infection 
that some of us were taught is not warranted today under proper conditions. 
The importance of the postnatal elinie should be emphasized and given) more 
attention as Dr. Farrar pointed out and as Dr. Miller has just said. In the 
Woman’s Hospital we have a postnatal obstetrie follow-up clinie. Patients come 
back three times after their labor, at monthly intervals. At the end of the third 


month they are given their final examination and discharged. A visual examination 
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of the cervix should be made in order that its condition may be known go that 
the patient may have the advantage of treatment if necessary. I think it wij 
be a distinet step in advance, if we repair these cases immediately, as is done jn 
some clinics. Dr. Byron Goff of the Woman’s Hospital has been doing this recently 
on a number of his eases and I think in : 


a short time, we will have definite results 
to report with regard to this matter of immediate repair. 


DR. WILLIAM A. SCOTT, Toronto, ONT. I have been very interested in the 
technic of radiation as developed by Dr. Farrar and Dr. Ward since their first 
publication. During the last three years I have ceased to operate on endocervical 
eancer. I still operate on cancer of the body of the uterus and on early cancer of 
the vaginal portion of the cervix. Their technie has appealed to me as very 
excellent in that type of case where one ean see the primary growth, and there 
fore can trace out the action of the radium. But, unfortunately, that is not 
always the type of ease with which we are dealing. If one finds the cancer starting 
in the cervical canal where, at the time of observation there is no invasion of the 
vaginal portion of the cervix, a different problem confronts us. If we radiate a 
growth in the cervical canal we cannot gauge the action of the radium as has been 
outlined here. This means necessarily two types of technic, one for eancer that js 
visible through the speculum, and a different technic for cancer that is not visible. 
One would hesitate to underradiate a eaneer arising in the cervical canal, while one 
might not hesitate to give a smaller dose to a cancer that one could see. There 
fore, up to the present, my technie has been the same for both forms of cancer, 
the very heavily screened radium, so that both the primary and secondary beta 
rays are eradicated with a heavy dose; and then, either with or without any 


pable findings, this dose is repeated at the end of three months. 


symptoms or pa 
That is apparently about the right time according to the observations made, but 
[I would like to know just how they treat in the Woman’s Hospital the cases with 


endocervical cancer which are not visible through the speculum. 


DR. JOSEPH L. BAER, Cnicaco, ILu.—Does Dr. Farrar advocate the routine 
inspection of the cervix after every delivery? I am inclined to believe that a 
spontaneous first stage without premature bearing down and spontaneous second 
stage should leave the cervix intact. An elliptical external os after involution 
indicates rather a physiologic nick, so to speak, of the cervix than a trauma 
which might lead to carcinoma later on. In eases that have run an entirely 
uneventful course, are the lesions ever sufficiently gross to make it necessary to re 
construct that cervix surgically? 

DR. EDWARD A. SCHUMANN, PHILADELPHIA, Pa.—I confess that 1 was sur 
prised at the emphasis laid by Dr. Farrar upon the immediate repair of the cervix 
since we in the provinces have been taught to inspect routinely every parturient 


lacerations immediately after labor just as we repair the 


cervix and repair a 
lacerations of the perineum. In a very large number of easy, spontaneous de- 
liveries there will be found considerable laceration, on the side to which the occiput 
was inclined, and the lacerations frequently extend almost to the base of the 
broad ligament. If it be true that exposure and repair of the cervix is not a 
routine obstetric procedure, any one who institutes this technic will be surprised 


at the large number of lacerations occurring even in spontaneous deliveries. 


DR. GEORGE W. KOSMAK, New York City.—Several most interesting points 
were brought out in this paper. The main one, I think, is the obstetrician’s 
he pat 


by the speaker is a most admirable conception and it would be an excellent thing 


responsibility at the time he dismisses t ient. The postnatal clinic advocated 


if all obstetric departments would establish them. But even this would not by any 


means reach all of our maternity eases. The greatest amount of neglect in maternity 


— 
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in labor and after labor, necessarily occurs in those women who are not clinic 


cases, 


patients. Unfortunately many obstetricians dismiss their patients at the end of two 
weeks with a casual bimanual examination in which eervieal lacerations are diagnosed 
with the finger rather than by the eye. I don’t believe that the exact condition 
of the cervix can be determined unless a speeulum is introduced and the cervix 
earefully inspected. The important thing, however, is such an inspection not at 
the end of two weeks, but after four, eight or twelve weeks. It would be a better 
rule to see all our maternity cases, at these intervals. Only thus lesions ean be 
discovered that are not noticed at the time of the patient’s discharge from the 
hospital. 

In addition to the lacerations there is another class of lesions that deserve as 
much attention as probable precursors of chronic inflammation and malignant dis- 
ease later on. I refer to polypoid degeneration and erosions. Polypoid degenera- 
tion may undergo marked exacerbation during the later months of pregnaney. I 
think the cervix should be inspected also during pregnaney if there is any history 
of discharge or irregular bleeding, and in those cases we can be on our guard to 
institute the proper treatment after delivery. So much has been done with the 
electrocautery that every obstetrician should be equipped with this device in order 
to treat the polypoid degenerations and erosions as soon after the first month of 


childbirth as possible. 


DR. ALFRED B. SPALDING, San FRrRAncisco, Cau.—I would like to ask Dr. 
Farrar whether she has ever observed carcinoma developing in the sear of a 


trachelorrhaphy wound? 


Personally I have not seen it. 

In the elinie at Stanford we have for five years had the junior internes repair 
the cervix following delivery. Eight days after delivery, the primiparas are in- 
spected, and the interne repairs the torn cervix, the patient leaving the hospital 
on the tenth day. I believe this is a valuable teaching for the general practitioner. 
The trachelorrhaphy is quite superficial. I believe it prevents cervical infections 
and does not complicate future deliveries. 


DR. C. H. DAVIS, MILWAUKEE, WISCONSIN.—Laeerations and other trauma of 
the cervix undoubtedly favor the development of chronie endocervicitis and thereby 
lead to more or less pelvic disturbance. Chronic irritation apparently increases the 
frequency of cervical cancer and with Dr. Farrar I believe the prevention and 
eure of chronie endocervicitis of great importance. However, in our obstetric follow- 
up we see relatively few patients with cervical lacerations which warrant operative 
repair. We use the cautery frequently on patients showing slight lacerations and 
early endocervicitis with most satisfactory results. 

Dr. Farrar states that cancer does not develop where there was not a previous 
trauma. I recently reported the case of a 24 year old girl who came to me 
because of sterility. Examination showed an intact hymen. There was no history 
of previous leucorrhea or of menstrual disturbance with the exception that there had 
been a slightly increased flow with the last two periods, and a very little discharge 
between. After the hymen was dilated under anesthesia it was found that she had 
a small early squamous cell carcinoma of the cervix. We obtained a history of a 
maternal aunt having died at the age of 30 from eancer of the breast; a twin 
sister had been operated for toxie goitre, and this girl has an adenoma of the 
thyroid. We must take seriously the work of Maude Slye regarding heredity in the 
development of cancer, for while these chronic irritations are undoubtedly important, 
there are other factors which we are at present unable to control. 


DR. FRED L. ADATR, MINNEAPOLIS, MINN.—It scems to me that in advocating 
repair of the cervix we should not lay too much stress on the fact that we find 
carcinoma of the cervix much more frequently in women who have borne children 
without recognizing the fact that the women who have borne children are much 
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more numerous than those who have not. As a matter of ftaet, there is not mMuel 
difference in the incidence of cervical carcinoma in nulliparous women and parous 
women in proportion to their number. I think this faet should be borne in mind 
regarding the conclusions about repair of the cervix so far as cancer is concerned. 
We are not in the habit of making immediate repairs of the cervix in Minnesota, 


We have fear of contamination and we certainly see some cases of infection eye, 


without invasion of the vagina and an oceasional fatality. Any manipulation 
through the Vagina certainly does not lessen the frequency ot infeetion. L have 


examined a good many cervices following delivery, and postnatal work is not new 


with us, but L haven’t seen such Jarge numbers 


f bad cervices after spontaneous 
deliveries. We see a good many erosions but some of the worst cervices that ] 
have ever seen were those that had primary repair. L think it is rather difficult io 
repair the cervix immediately after delivery beeause it is distorted. The anterio; 
lip is apt to be elongated. [ believe we ought to be a little eareful before we 
advoeate this as a general procedure, especially among men who are going out io 
practice indiscriminately in homes and in hospitals. It might be well for an 


expert to do that sort of thing, but LT think we should be certain of our ground 


before we undertake to tench students such a routine procedure, 


DR. WM. (. DANFORTH, Evansron, ILu.—lL am glad to hear Dr. Farrar’s 
remarks on inspection of the cervix after labor. I was taught differently. I was 
told that the cervix was not to be repaired unless hemorrhage necessitated it. 
We find a eonsidernble number of tears on inspection, tl believe it is true what 
some ot them fail to heal well because the suture is not put in with due regard 10 
the anatomy of the tear. A suture that is put in near the edge, without taking 
into consideration the fact that the museulir part contracts, does not give the 
structure the support it needs. One should therefore put in a suture deep enough 


to grasp the muscularis, but without constriction. If one pays attention to this 


point, they heal up in a very satisfactory way. 


DR. N. SPROAT HEANEY, Cuicaco, [LL.—Recently saw a cause in the ward 
at the Presbyterian Hospital, a woman married eight years, 30 years of age, who 


had had five children and after each one of the deliveries she had been operated 


upon by a ‘* prophylaetic’? surgeon and a cervie: 


| repair done. Now in eight years 


of married life she had had five children, been in the hospital five times on that 
account and five times subsequently for repair of the cervix, When I examined 
her she had a marked retroversion and som prolapse of the uterus. 

In my mind there is a question whether she has not now more chance of be 
coming carcinomatous as a result of five operations on her cervix than if she had had 


five babies in the hands of a midwife and been just ordinarily attended to. 


DR. LILIAN K. P. FARRAR (closing).—I will speak first of intracervieal 
earcinoma. We have found frequently that intracervical carcinoma is often mis 
taken for an early carcinoma and it is not until we begin to dilate the cervix 
that we find there is an intracervieal lesion. We use radium in exactly the same 
way as we do in the squamous cell type but place the radium a little higher in 


the cervix to cover the area involved and then employ the same technie in fastening 


The question of routine inspection immediately after delivery I think has already 
been answered by those who have been doing an immediate repair of the cervix. 
I have been interested in this since I began to look up the literature of eervieal 
eareinoma. 

As to the matter of hereditary earcinoma IT found in reading the caneer reports 
in the recent survey that it is believed inheritance plays almost no part in the 


oceurrenece of ecnreinoma. 


| 
the radium in sifu. 
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As to the frequency of carcinoma occurring in women who have borne children 
in comparison with women who have not borne children I am indebted to Dr. R. L. 
Dickinson for the information that 80 per cent of all women are married, and that 
70 per cent of these bear children, which should make the incidence of carcinoma 
in married women approximately 55 per cent. The incidence however is 96 per 
eent in this series of 3500 cases, and higher in other series reported, and probably 
really higher in this series, because many of the women who stated they did not 
have children, probably meant they did not have living children. 

Now as to whether cancer has been observed in a repaired cervix and whether 
eaneer is less likely to occur after five repairs, as in the case reported by Dr. 
Heaney. The presence of a tear in the cervix is frequently the cause of a one 
child sterility, thus the patient referred to perhaps might not have had the 
other four children if she had not been repaired. I have not been able to find 
anything in the statistics in regard to cancer occurring after a repair in the cervix 
but both Dr. Davis and Dr. Hirst have told me they have never seen cancer occur 
in a cervix that has been repaired. Dr. Davis has advocated immediate repair 
of the cervix for eighteen years and in reply to an inquiry wrote to me three 
days ago that he is still in favor of making an immediate repair of a laceration in 
the cervix. Dr. Hirst is still doing what he advocates—an intermediate repair. 

Dr. Schumann said he had been taught to look for lacerations and to repair them 
at the time of labor. We have not had this teaching that he has been fortunate 
to have had in Philadelphia. I do not mean to imply that immediate repair of 
lacerations of the cervix is anything new. It is an old subject that has been 
up many times and discarded many times as impracticable but with more women 
being delivered in hospitals and more attention being paid to immediate repair 
of the lesions in the vagina and pelvie floor T have brought this subject up again 


in an effort to offset the increase of carcinoma in the eervix. 


Dr. FRANK A. PEMBERTON, Boston, Mass., (by invitation) read a paper 
on The Relation Between the Treatment of Cancer of the Cervix 
and the Cell Type. lor original article see page 536. 


DISCUSSION 


DR. CAREY CULBERTSON, Cricago, ILL.—This is the first time so far as 
I know that this subject has been presented to this Society. Before the studies 
made by Martzloff, Pomeroy and Straus and others, it was believed that carcinoma 
originating in the cervical canal yielded to radium better than carcinoma in other 
sites. This paper explains in a large measure such belief. 

The long continued spinal cell type, which we see in epitheliomas of the skin 
carcinomas which really become chronic you might say, and where the patient 
lives for years, is not seen in the uterus. I have seen a patient in the last year 
whom I operated upon two years ago for procidentia. At that time she had had 
a carcinoma of the breast for fourteen years. She is still living. We do not see 
things of that sort in the uterus and we are not warranted, therefore, in giving 
the patient a better prognosis alone on the basis of finding a spinal cell type, 


rather than a transitional or a fat spindle cell or an adenocarcinoma. 


DR. EMIL NOVAK, Bautimorr, Mp.—T believe that the essayist very properly 
emphasized the fact that the human faetor, rather unfortunately, plays an im 
portant part in the scheme of classification by cell type. There are certain 
cancers which are definitely of the spinal cell type, and others which are just as 
definitely of the fat spindle cell type, but many eases will oceur in which the 
cell type will be differently interpreted by different observers, as between the spinal 


cell and transitional, fat spindle cell and transitional, ete. Furthermore, it should 
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be emphasized that in order to draw proper conclusions one should study not 
t 


one 
but many sections from each ease, as one and the same caneer may show quite 


+} 


different pictures in different area For example, the -growing margin not in- 


frequently presents a picture quite different from that ¢ and degenerating 


parts of the tumor. The same general statement applies to the interpretation of 
+ ] 


tween stroma and eells, 


the proporti n be 


In spite of these drawbacks some valuable data appear to have erystallized out of 
such work, particularly the faet that in the cervix, eontrary to what might have 


been expected, the spinal cell group possesses a definitely lower grade of malignaney 


than the basal cell type. On other epithelial surfaces, such as the face, it is of 


eourse the basal eell type which is relatively benign. This work is in line with 

the work of Broders, whose studies of eancer cytology have led him to the eon 

clusion that the higher the differentiation of the cell, the lower its relative 


malignancy. As the spinal eell is a highly differentiated type one is not surprised 


at the conclusions of Dr. Pemberton and also of Martzloff as to its lower degree 


of malignancy. The surprising thing is to understand why the spindle cell type 
is so much more malignant in eertain other epithelial surfaces. 

DR. FRANK W. LYNCH, San Francisco, Cau.—Quite reeently I had the 
opportunity to review the eases treated by radium which after five years were 
considered eured. I was astonished to find that there were 306 eases, treated 
with radium, with but 40 per cent of cures. 

San Franeiseo holds the very unenviabl position of having the highest eaneer 
rate of any city in America. Of 250 cases seen in my small c¢linie, 107 have 
now gone through the five year period, and as we follow this work we realize that 


radium is not the method to be featured. If radium cures only 40 per cent of 


operable cases and 15 per cent of inoperable cases, there must be something beyond 
the action of radium itself. We have not been able to come to any conelusions 
eoncerning this factor. There is an individual variation in the type of growth, 
and in our 107 cases we have found a very large percentage of transitionals even 
though we have cured 60 per cent by radical operation. Repeated sections must 
be taken from the cervix, because a section from one spot does not necessarily 


reveal the essential lesion growing there. 


DR. J. HOFBAUER, BALTIMORE, Mp. Sinee the work of Doederlein’s elinie 
has been mentioned, I should like to diseuss it inasmuch as I was associated with 
this elinie for some time 

We likewise reached the conelusion that the histologie findings in cervieal ear 
cinoma give no elue to the prognosis. We must also bear in mind that the excision 
of cancer tissue for biopsy is not devoid of danger, for this procedure may favor 


the spread ot ¢areinoma eels, 


Doeder!] 


frankly admitted on several occasions his disappointment with the 


ogestion, a new method was 


results obtained by radium treatment, and, at my sugs 


introduced in his elinie and has been practiced as routine for the last three 


It is generally admitted that progress in the radium treatment of eareinoma 


of the cer is possible only if we are able, first, to render more efficient the 
defensive n anism of the body against the carcinoma; and second, if we ean 
sensitize the cervieal cancer and make it more susceptible to the destructive action 


of radium rays. This was the problem. In our studies, we found that if we applied 
a third of the erythema dose of x-ray to the region of the hypopliysis, an increase 
of about a million red cells occurred in the blood. A marked inerease of the 
eosinophilic cells and of the cholin eontents of the blood was also noted. The 
effect of pituitary radiation on the cervical carcinoma itself was demonstrated 


by the study of suecessive excisions of pieces of the eareinoma—the first excision 


AMERICAN GYNECOLOGICAL SOCIETY 609 


being made immediately after admission, the second a week after the radiation of 
the hypophysis. In the second specimen the carcinoma cells are found to have 
undergone a marked degeneration and the connective tissue showed a definite 
dilatation of blood vessels and a cellular reaction as well. The stimulation of the 
defensive forces of the body is thus demonstrated. This is quite in harmony with 
the statements of Sajous that the pituitary, through the intermediary of thyroid 
and the adrenals, may stimulate the defensive functions of the body. The patient, 
having thus been prepared by the radiation of the hypophysis now receives 100 
milligrams radium bromid loeally applied to the cervix in the usual manner. 

The results in Doederlein’s clinie have been summarized by Voltz, who claims 
that the new method has markedly improved the final results. The same method 
has of late as well been used in causes of carcinoma of the uterine body. (See 
Miinch. Med. Woch., 1925, No. 1; Klinische Woceh., 1925, No. 29; Acta Radiologica, 
1926; Zentralbl, f. Gyniik., 1926, No. 14.) 


DR. WILLIAM P. HEALY, New York Ciry.—At the Memorial Hospital we 
have so far been unable to regulate the radium and x-ray treatment of cancer of 
the cervix upon histologic findings. Dr. James Ewing at my request went over 
a series of my cases just within the last month, basing his findings entirely upon 
Roder’s specifications. It was interesting to find that practically 88 per cent of our 
cases came into what might be ealled the transitional, or rather favorable group; 
18 per cent of these were absolutely favorable, that is of the adult type of cell, the 
spindle cell that Dr. Pemberton refers to, 70 per cent were mixed transitional and 
spindle cell or adult type and would lean more to the nonmalignant than the highly 
malignant type of cell; the remaining 12 per cent were of the highly malignant, 
undifferentiated, embryonal eell type. 

We find that the treatment of cervical cancer cannot be based in any way 
upon histologie findings; all that is gained is a prognostic point of view. You 
can say that an adult type of cell may have a better prognosis than one of the un- 
differentiated, embryonal type, but the treatment of the case must be, as Dr. Pem- 
berton has said, based upon getting into the lesion the greatest total amount of 
radiation that you can get in safely, to bring about not only rapid regression of 
the primary lesion, but the proper kind of local tissue reaction. We feel that the 
tissue reaction is infinitely more important in the cure, or apparent cure, of the 
disease than the actual destructive effect of the radium on the cancer cells. 


DR. FLOYD E. KEENE, PuiLapetpnia, PA.—In our elinie at the University 
Hospital we have been very much interested in determining whether or not the 
type of the predominating ecll in carcinoma of the cervix might be of value from 
the standpoint of prognosis and I must confess that thus far we have been very 
much disappointed. 

Doctor Kimbrough has recently reported upon 263 eases of carcinoma of the 
cervix that were treated over five years ago. Of this number the best immediate 
results were obtained in the basal eell type (58 per cent), the poorest immediate 
results in the transitional type (41 per cent), the best ultimate results in the 
prickle cell type, the poorest ultimate results in the basal cell type, while adeno- 
carcinoma occupied the intermediate position. The higher malignancy of the basal 
cell type is almost entirely offset by its ready response to irradiation, thus making 
the final results practically the same in all. 

DR. GEORGE GRAY WARD, New York City.—At the Woman’s Hospital I 
had our pathologist study our eases from the viewpoint that Dr. Pemberton has 
presented and without knowing what the ultimate result of the radium treat- 
ment was, he finally reached the opinion that classification in aceord with eell 
type was unsatisfactory as a prognostic factor, and that it could not be relied 
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upon, because the piece of tissue removed was often not sufficient to base an 
opinion concerning the nature of the cancer present in all parts ot the cervix 
In the prognosis a great many other factors have to be considered such ag ¢he 
patient ’s age, general health, stamina, ete. 


DR. ALFRED B. SPALDING, San FRANCISCO, C 


\L.—IlL have given all eases of 
eancer of the cervix to the radium department for the last two years and have 
agreed not to operate for five years. Recently we reviewed the histopathology 
; 


of over 100 of these cases and have observed some interesting facts bearing on the 


classification of tumor cells. Just as the essayist las said, we have observed that 


about 6 per cent were of the adenomatous type. The solid forms were studied 
ing to the classification of Sehotthrender and Kermauner and we found that 
24 per cent were ripe, 50° per cent mid-ripe and 46 per cent unripe. Thirty two 
per cent of the total showed * ‘mixed forms,’’? but in all of these one type of cell 
predominated. The unripe cancers of the cervix seem to be the most malignant 
type und have the greatest rate of growth so that a greater proportion When jirst 
seen will have extended to parametrium or vaginal walls. But they react better io 


radium treatment, and om 


enses of unripe tumors with disease limited to vervix 
have been cured. The ripe, on the other hand, although of slower growth and Jess 
malignant, seem more resistunt to the effect of radium, in faet it seems as if 


radiation sometimes only results in accelerating the rate of growth. For this reason, 


we are inclined to doubt whether this type of tumor, when limited to the eervix, 


should be radiated at all, but rather be treated solely by radieal operation. 


DR. FRANK A. PEMBERTON  (elosin 


difficult to classify these different types of cells, We also feel that the 


g).—lL agree with the speakers that it is 


transitional 


group is the dumping ground for 


What L wanted 


the others. 


) bring out especially was that the dosage should not be varied 


according to the type of cell, but that the patient should get the full dose every 


time. I believe this gross classification is the one that has been adopted by the 
American College of Surgeons. 


Dr. W. A. Scorr, Toronto, Ont., read a paper on The Present Status 


of the Induction of Labor by Means of Pituitary Extract. (For 


original article see page 571. 


PISCUSSION 


DR. JOHN O. POLAK, BrookLyx, N. Y¥.—The 


red flag of daunget! should be 


put up against pituitary extract. A fetal mortality of thirteen in 198 inductions 
is something that must be considered. When should we induee labor? When are 
we justified in doing it in the light of a 6 to 7 per cent fetal mortality, when we 
can get a 2.1 per cent mortality or less in our general obstetric practice by in 
telligent expect incy? There is in my opinion ho place for induction of Jabor in 
ted pelvis. The overgrown child is made a good deal of, and yet we all know 
that many of them will pass through, and those that will not, will come out better 


by section. Therefore, [T want to enter my 


contrac 


voice against any plan of induction 
of Jabor because ll methods of induetion of Jabor carry with them a= greater 


morbidity and an occasional mortality. 


DR. W. AL SCOTT (elosing).—The point that Dr. Polak made is the point that 
I tried to cover in the first paragraph. The indications for induction were not 
considered in my questionnaire. They vary greatly but, as I pointed out, there 


is no question at al that if 


the general medical publie feels that they have a method 


that 1s easy of teehnic and safe for both mother and child, many more inductions 


— | 


AMERICAN GYNECOLOGICAL SOCIETY 61] 


will be done than if they feel that the method of inducing labor is not easy and 

that it does carry with it some danger. Therefore, I think that warning is very 

well given. I do feel, however, that one should not indiseriminately refuse to 


induce labor. If the condition that is existing in a given patient carries with it a 
vreater danger than the induction of labor, then I feel that induetion of labor 
is indicated and in my own practice I do attempt to follow that principle. It is, 


therefore, only an error of judgment if I induce labor too frequently. 


Dr. E. L. King, New Orleans, La., (by invitation) presented A Pre- 
liminary Report on Liver Function Tests in the Toxemias of Preg- 
nancy. (For original article see page 577. 


DISCUSSION 


pk. OTTO TL SCHWARZ, Sr. Louis, Mo. (By invitation).—Dr. King has 
selected the two tests for liver function, or at least for some phiise of liver fune- 
tion, which have been recently reported by several authorities to be the most 
valuable. Carl Greene of the Mavo Foundation and his coworkers have come io 
the conclusion that the phenoltetrachlorphthalein test and the Van den Burgh 
test are the most valuable. The former was first used by Rosenthal. He has re 
cently substituted bromsulphalein, the dye which Dr. King has used. 

In the study of Greene and his coworkers, which involves chiefly cases of jaundice, 
due both to benign and malignant causes, the dye test and the Van den Burgh 
test ran parallel as indicating the degree of impaired function. Interesting in Dr. 
King’s work is the fact that he has found the Van den Burgh test negative in 
cases of preeclampsia and eclampsia, in which the liver involvement would be expected 
to be ehiefly in the periphery of the lobule; the dye test showed impairment here. In 
cases of early toxemia, in cases of severe vomiting, in which the central portion 
of the lobule is involved, both tests ran parallel. 

Our own experience with these tests has been limited to the phenoltetrachlor- 
phthalein test. In the main, our findings agree very well with the results of Dr. King. 
I have recently consulted Dr. Dieckmann, who has been carrying out this work, and 
he feels at present, that at least in early pregnancy the test runs parallel io 
the glycogen content of the liver. If we have a liver with marked fatty infiltration 
the test will show a marked impairment. By the ingestion of large amounts of 
carbohydrates the fatty infiltration usually promptly disappears and the liver fune- 
tion test approaches the normal. Dieckmann feels that in this way one can watch 
the early toxemias of pregnancy, clinical improvement running parallel to the de 
gree of impaired liver funetion as indicated by the test. We have had several cases 
in which the test has proved unusually interesting. In one instance it was negative 
in a very severe case of nephritie toxemia in carly pregnancy. The patient had 
a marked hypertension and a large amount of albumin in the urine. She was 
well known as a nephritic before her pregnancy. In another case, a fatal case of 
eclampsia with convulsions in whieh the liver at autopsy showed a marked lesion, 


there was absolutely no retention of the dye. 


DR. EDMUND B. PIPER, Puitapetpnia, PA.—I am glad to learn that Dr. 
King has much the same feeling about these tests that I have had and Dr. 
Schwarz has, that is, they are not absolutely paramount. Such a test unquestion 
ably has its value and its place, as [ see it, in the cases of hyperemesis gravidarum. 
Possibly it would help us to know the time when to terminate pregnaney, if it is 
necessary. IT don’t believe that laboratory tests will ever clearly designate what 
we should do in the treatment of eclampsia or the preeclamptic state. To best 
illustrate that, take the type of ease I have always been taught to look upon as 


the liver type of toxemia, or the low pressure type in which there is no rise of 


| 
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blood pressure, very little if any albumin and not many of the clinical symptoms, 
I remember one ease well which was seen in the out-patient department of my 
dispensary at the Philadelphia Lying-In Hospital, in which our records showed 


that within three days she had a blood pressure of 115, practically no albumin and 
no symptoms. She came to the Hospital at midnight, complained of nothing except 
that she thought she was in labor. She was not progressing rapidly and was 
allowed to ea) back home. She returned at 3 o’cloeck definitely in labor. At 4 
o’clock she had a convulsion and was dead in an hour and a half. What liver 
function test could control a ease of that character? 


All studies in liver or kidney function tests may be of great value, but we must 


not forget the clinical picture that goes with it. 

DR. J. HOFBAUER, BAttimorr, Mp.—The signal importance of liver changes 
in the toxemias of pregnancy was first emphasized in my monograph on the ‘‘ Toxi- 
coses,’’ and I was able to adduee evidence that in hyperemesis we have to deal 
with glycogen deficiency of the liver and of the placenta as well. Based on the 
severe disturbance of the carbohydrate metabolism, a functional liver test by the 


use of levulose was suggested. I still maintain that appearance of levulose in the 


urine after the oral administration of 40 grams of levulose indicates an ominous 
damage of the liver. As to the experimental production of liver changes elosely 


resembling the changes encountered in eases of pernicious vomiting, I refer to 


a paper recently read before the New York Obstetrical Society.* 

Another valuable liver test, based on the same principle as the levulose test, 
consists in the persistence for more than three hours of hype rglycemia after the 
oral administration of 20 grams of glucose. 

An exceedingly high level of bilirubin in the blood is characteristie of severe 
eases of eclampsia. 

DR. JOSEPH L. BAER, Cnicaco, ILtu.—We have all been taught to regard 
eclampsia as either nephritic or hepatie in origin. We have all tried to treat 
eclampsia by prevention rather than by eure if possible. The urologists and the 
internists have recently been urging the value of two renal function tests which 
may be correlated with the hepatie function tests in this discussion. They elaim 
for them a delicacy far beyond anything brought out heretofore for renal fune 
tion. If it is true that these tests reveal renal dysfunction in women, apparently 
well, then the hypothesis which I advaneed before the Chicago Gynecological So- 
ciety this spring might be worth considering, namely: ‘‘that the woman does not 
become nephrit c because she is an eclampt C; but becomes an eclamptic because 
she is already a nephritic.’’ 

DR. E. L. KING, (closing).—There are one or two other points that I want to 
mention that I did not put in the paper because they were not really germane 
to the subject. We have found in eclampsia the urie acid of the blood being high. 
The sickest patient that I had, showed a blood urie aeid of 11.4. She had 15 


convulsions, a blood pressure of 200, temperature of 106° and anuria. She re 


covered. We have found that the urie acid in the blood corresponds roughly to 
the intensity of the toxemia 

There is one danger that has been mentioned in regard to the use of these 
compounds in testing liver function, and that is that they may break down in the 
liver and give rise to the corresponding halogen acids. 

Another point to stress is that there must be considerable liver: damage before 
these tests show any reading. 

Dr. Piper mentioned the annoyance of multiple puncture of the veins. We work 
it in this way: When we proceed to make these tests we make one puncture with 


*See this Journal, issue of August, 1926. 
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the needle, taking out the blood for the Wassermann, for the blood chemistry and 
for the Van den Burgh test, and give through the same needle the Rosenthal dye. 
Another puncture is made % hour later to get the serum for the Rosenthal test. 
So we only make two punctures for the various tests. If positive, we will repeat 
the Rosenthal test in two or three days, but not oftener than that. 

I believe the test will be of value in two ways: first, in helping to determine 
for or against the induction of abortion in eases of hyperemesis. Then, secondly, it 
will be of value in assisting us to differentiate between preeclamptie and nephritie 
toxemias. I believe we can be more conservative in inducing labor in nephritie 
toxemia so if we ean differentiate, we can wait a little while in the nephritic 


type, whereas it would be dangerous to wait in a case of the preeclamptie type. 


Dr. R. R. Huearns, Pittsburgh, Pa., read a paper entitled Ligation of 
Pelvic Veins in Thrombophlebitis. (For original article see page 
562.) 

DISCUSSION 


DR. N. SPROAT HEANEY, Criicaco, Inu.—May I ask Dr. Huggins if he will 
describe to us a typical hypothetical case in which he would feel that a ligation 
of the thrombosed vessels would be indicated, because I fear otherwise the diseus- 
sion will go afield. For my part I would like to have the discussion limited as 
much as possible to the type of case for which Dr. Huggins would advise operation. 
I would like to ask before the discussion of the paper whether he ligated the vena 


cava, or was that a misstatement? 


DR. R. R. HUGGINS.—I am very sorry that my paper is not clearer. This 
is the kind of a ease that I am talking about: A patient is seen four or five days 
after the onset of temperature. There is a history of one or more chills, a fall 
of temperature to 99° followed by rise to 104° to 105° and even as high as 106°, 
recurring day after day with an absence of any causative findings in the pelvis 
in the nature of an extensive infection within the broad ligaments secondary, of 
course, to a spreading lymphangitis, and absence of positive blood culture findings 
under ordinary methods. The last ease reported was operated upon by my asso- 
ciate, Dr. Cashman. In this ease, the pus in the vein contained a pure culture of 
the colon bacillus. Generally, blood cultures are negative and this is one of the 
strongest points in the differential diagnosis. With such a patient, the symptoms 
going on from day to day, without signs of improvement but apparent evidence that 
the patient is slipping, operation under these circumstances is in my opinion justified. 

The vena cava was ligated in one of the bad eases. The patient lived for 
two weeks without any more swelling than she had before the operation, because 
the common iliaes were both plugged with clots. The complete plugging of the 


veins was in this instance equivalent to ligation. 


DR. O. PAUL HUMPSTONE, Brooxtyn, N. Y. (By invitation).—Dr. Huggins 
has for years persistently urged the availability of this treatment for pelvie throm 
bophlebitis. Possibly the syndrome which he has just described may solve the point 
upon which this procedure has hung for many years; namely that the indications 
for surgical intervention are so difficult to determine that the results of operative 
treatment are no better than nonoperative treatment. However if I understand him 
correctly, the mortality in his cases is just about the same as it has been. 

May I just cite some factors which make this treatment illogical, in my opinion: 
first, the multiplicity of the veins out of the pelvis. The only place where this 
surgical procedure has been successfully applied is where there is only a single 


emissary vein. We believe that there are occasional hematogenous infections of 
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these veins in the pelvis from distant focal infection. We believe the 


sreatest 


advance in the management of this condition in the last ten years to be 


in 
prophylactie treatment, first by primary repair of all cervical injuries; and if we 
put a little mereurochrome in there, we believe the danger of infection is further 
diminished, Second, by the adoption of the principle of a continued complete 
contraction of the uterus after labor. Infections of thrombi in the sinuses are 
very much less likely to pass out through the veins of the uterine wall if the 
uterus is kept firmly contracted. 

In Brooklyn we have had considerable success by treating these cases with small 
repeated transfusions; direct transfusions of not over 250 ¢.c. about every four 


or five days with a very carefully matched and typed patient. 


DR. JOSEPH BRETTAUER, New York Crry.—Dr. Humpstone has expressed 
my sentiments only in part; he has tricd to make it appear an easy problem io 
diagnose this pathologic condition, but [ must confess that my experience has 


taught me the contrary. 


The pratient who died with sn gbseess in the pelvis is not mn ense for discussion 
here. 
[ believe that those of you who are engaged in special work in the big centers, 


will agree with me that the occurrence of this condition has decreased deeidedly in 


the past fifteen years, and even without the hospital records at hand, [ can state 


definitely that it has become rather rare. Twenty-five or thirty vears ago, we saw 
a great many cuses in New York City. 


I operated upon my first case in 1909, and went at it hesitatingly. It was one 


of those very bad cases, exactly like the one shown on the screen a moment ag 


, 
An ineision was made and both ovarian veins were found filled with blood; I 
ligated and eut through with the eautery; there was no sign of a thrombus. The 
patient had no chill for thirty-six hours, but died after five days; at autopsy the 
vena cava was found filled with pus. There was «a small lateral thrombus which did 
not entirely obstruct the lumen, but there was practically no fluid blood up to the 


diaphragm. 


Of course, you may say that the process started in’ the pel and that we 
were weeks too late in our attempt to cure the patient by operation; T have operated 
since, however, and at autopsy have seen this very type of case with perfeetly free 


be felt 


ovarian veins, and without thrombi in the pelvie veins. If nothing ear 
in the pelvis and if the blood culture is negative, an exploratory incision is an 
ay different proposition, An abscess which could not be deteeted by bi 
manual examination, may be found in any of the internal genital organs, and be 


ise of he eondition, 


the es 


DR. REUBEN PETERSON, ANN Arkpork, Micu.—In the early nineties L thought 


f had solved the problem of puerperal infection by early removal of the uterus. 


[ performed the operation a number of times but with indifferent success. The 


trouble was that my reasoning was wrong in that I was dealing with a blood 
+ 


stream infection which was affected very little, if any, by removal of the uterus. 
I am afraid Dr. Huggins’ suggestion of tying off the pelvie veins for puerperal 


infection is also based upon pathology equally wrong. It is what we would like 


to do, treat these cases surgically, if we eould be eonvineed that it would do any 
good. As Dr. Humpstone has said, there are many infected veins in these eases 
and it would be difficult to decide which veins to tie. The main argument against 


the procedure is, in my opinion, that we are dealing with a blood stream infeetion 
when the damage has been done and tying of veins would do very little, if) simy 
good and probably would do harm to a patient already badly handicapped by 


‘vere iInteetion. 


| 


AMERICAN GYNECOLOGICAL SOCIETY 615 


pR. OTTO H. SCHWARZ, Sr. Louis, Mo.—IL know of no phase of puerperal in- 
fection in which accurate bacteriology is so important as in severe eases of throm- 
bophlebitis. Although anaerobic streptococci were isolated as early as 1895, it was 
not until the work of Schottmueller in 1910 that these organisms were considered 
as playing an important part in the etiology of puerperal infection. These organ 
isms ware particularly apt to cause thrombophlebitis. They have the property of 
subsequently dissolving the thrombi, small particles breaking away which give rise 
to the spread of the infection, involving particularly the lungs. 

Schottmueller has reported many cases. He has also attempted ligation, feeling 
that to get any sort of results it is necessary to ligate the internal iliae veins on 
both sides, as well as the ovarian veins. Ilis results have not been sufficiently good 
to advocate the operation to any great extent. Ile emphasizes that if ligation is 
to be suecessful it rfust be done early, that is, not longer than two weeks after 
the onset of the disease. It seems to me that this is a point which gives rise to 
the greatest difficulty, because a good many cases if left alone will clear up 
spontaneously, and those which are ligated inte in the disease give very poor results. 

We have been growing our bacteriologic cultures both under anaerobie and aerobie 
conditions. We have had three interesting enses of blood stream infection in 
which anaerobic streptococel were recovered trom both the uterus and the blood 
stream. These eases we had hoped to cure by repeated transfusions. They all de 
veloped Jung lesions, One of these cases recovered and two died from pulmonary 
complications in spite of Mumerous transfusions. 

The indication for ligation, in my mind, would exist only in those eases which 


are definitely due to anaerobie streptococci and not due to the ordinary pyogenie 


organisms; and secondly, that ligation be performed only in those eases at sueh 
a time when the lung Jesions make their appearance, in the hope of preventing 
further dissemination of thrombotie particles, and by good supportive treatment 


in addition give the patient a chanee to combat the infeetion as it exists at that time. 


DR. JOHN O. POLAK, BrookLtynx, N. There is one correction [T would Jike 
to make in regard to the exuse of thrombophlebitis. My impression is that it origin 
ates in the placental site and that the relaxed uterus with a vaginal flora rep 
resents the etiology in a very large number of cases. 

In regard to the point that Dr. Huggins has so well brought out, [T am frank 
to say that he has not made it one bit clearer to me when I should operate. I have 
operated under just the indications that he has, and have had a mortality higher 
than when we did not operate. 
rs, yielded to the 


temptation of doing surgery in these puerperal cases, and then my pathologist 


] have once in re | while, probably onee in Iwo or three ver 


and IT go over the material and are surprised to see how T have disseminated the 


infection through the barriers that nature has put up. 


DR. EDMUND B. PIPER, Pintnapenputa, PA-—I want to ask Dr. Huggins if 
he has ever asked these patients if they had a pain in that side for six of eight 


nh some eases where a lesion de- 


weeks previous to confinement? Ll have found 
veloped on one side, that there was a pain on that side previous to confinement, 
and there might have been a foeus of infeetion in the general organism before this 
one lit up. 

I believe that multiple incisions, or any incision, where there is no pus, may 
change a condition whieh is taken care of by the lymphaties into a blood stream 
infection. Some of the gentlemen who have discussed this paper have apparently 
gone on the hypothesis that there was blood stream involvement in the eases that 


Dr. Huggins spoke of. | though? he was speaking of the cases that had definitely 


no blood stream infection. When ligation is done the veins must be opened and 


thus vou will enhanee the chanees for a blood strenm infection. 


| 
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DR. C. JEFF MILLER, New Orueans, La.—In 1917 I made a collection of 
all the material on this subject reported in the literature, and even secured the 
autopsy reports in detail to see just how far we were justified in performing this 
operation. I had had one or two very dramatic results from ligation of the Veins, 
and I thought the study might be of value. When I had collected all the reports 
and saw the variety of the veins involved, I began to be skeptical about the opera- 
tion, and after I had done about five cases I became more conservative and have 
not done a ligation since. If the operation is done early, it is frequently un- 
necessary, if it is done late, it is always useless. In the cases where only one vein 
was involved, as the ovarian, ligation would often control the infection. When the 
internal iliaes were involved and ligation was done, the mortality was much higher, 
When ligation of the external iliacs was indicated, the recoveries were few. The 
series included a few eases of ligation of the vena cava, and I cannot recall that 
a single patient lived after the operation. 

There are undoubtedly cases in which ligation of the thrombosed veins will ward 
off a fatal issue, but the pitfalls of diagnosis, the difficulties of deciding on the 
proper time for operation, and the fact that so many of these patients recover 
without interference make one hesitate to resort to the operation very often. The- 
oretically it should be done when the condition is acute, which will mean that many 
unnecessary operations will be performed. On the other hand, when the chronic 
stage is reached, the veins are often crumbling and perivenous pathology exists, 
so that simple ligation is not indicated. Resection of the veins, however, increases 
the risk to the patient and is not generally a satisfactory procedure. Pulmonary 
and eardiae lesions are definite contraindications. 

The operation unquestionably has a definite field, but it is a very limited one, 
and I eannot agree with Dr. Huggins that it should be the rule in septic throm- 
bophlebitis in the early stages. 


DR. HIRAM N. VINEBERG, New York City.—This paper has gotten so many 
knocks, and as I feel that I am partly responsible for having introduced this 
operation in this country, I might say a few words in its defense. 

I reported the first case in January, 1908, probably the first case done in this 
country. Then I presented a paper on this subject in 1910 to this Society. I said 
from the outset that the difficulty was in determining what were the indications. 
I am given eredit for having considerable clinical sense and I may say for myself 
that in those eases upon which I operated the pathologic conditions of the uterus 
and the pelvie veins showed that the patient’s chances of recovery were rather small. 

Now the diagnosis of the condition is very simple. You see these excursions of 
up and down temperatures, chills may be present or not, and very little is to be 
felt in the pelvis or even through the abdominal wall. To wait until the disease 
reaches the vena cava and then operate, when there is a retrograde process, when 
the legs are swollen from the thrombosed vessels, is unwise because then the dis 
ease has passed beyond control. If there is real infection of the veins—and I have 
operated on eases in which the ovarian veins were as thick as my thumb—merely 
passing a ligature around them does not seem to be sufficient. I have always ex 


cised them, and in some eases as high up as the vena ¢ava. 


In the ten cases upon which I operated, as far as I ean reeall, there were six 
recoveries. 

DR. FRANK W. LYNCH, San Francisco, Cau.—If I understand it correctly, 
the essayist has only seen indications for this operation twelve times in fourteen 
years, Which is, of course, something we should think of. 


I do not think that the negative blood culture proves that there is no systemic 
infection. 
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DR. R. R. HUGGINS (closing).—Replying to Dr. Piper, I have never seen 
a ease where there was a complaint of pain previous to confinement. This is un- 
doubtedly a blood stream infection. The only difference between it and septicemia 
is that it is a milder form and is localized. These bacteria are going through the 
plood stream, but, as yet, we are unable to find them. The eases I report have been 
operated after careful study and after the exhaustion of all other methods of treat- 
ment. After a patient has been observed for 12-14-or 16 days, one should be able 
to calculate as to the possible outcome. It is possible, of course, that we may 
operate upon a patient who would recover without operation. The one point that 
I want to make in this paper, and apparently failed to get over, was that it was 
not hard to open an abdomen and look into it. In our experience, it has never 
shortened a patient’s life, and it is not difficult to discover infected veins. If they 
are not infected, they should not be ligated. 

A eareful study of these cases will show a difference between the more serious 
ones, and those that are getting better for a period of days. It is not an operation 
for every day; it is an exceptional one, and one that should be held in abeyance 
and I am not especially enthusiastic about it, and am not upholding the operation 
in a radical way. I am merely trying to indicate that oceasionally there is a case 
that justifies an exploratory incision and a life might be saved, otherwise lost. 


DR. GEORGE GRAY WARD, New Yorxk City.—Will you just state how long 
you waited after the infection started in this series of eases? 


DR. HUGGINS.—I have here a report of twelve cases. Four of these patients 
died and eight got better, but they were all desperately sick. They were not mild 
eases that I operated upon. The eases that died had gone from four to eight 
weeks. The ones that recovered were operated upon within eighteen days. 


Dr. Rosert T. Frank, New York City, read a paper on Function of 

the Ovary. (For original article see page 585.) 

DISCUSSION 

DR. M. A. GOLDBERGER, New York City (By invitation).—After the de- 
velopment of our technic we studied 54 specimens of blood in that number of women 
with regular menstrual dates. Results of these studies are as follows: Of the 
venous blood obtained on the first day of the menstruation, 3 cases were positive; 
on the second day of the menstruation, one case negative; on the third day, one 
ease was positive. One and two days before the menstruation there were 7 eases 
and all were positive; 3 to 6 days before menstruation there were 9 cases, 6 were 
positive and 3 were negative; 11 to 15 days before the menstruation there were 
11 cases, one positive and 10 negative; 16 days or more before the menses there 
were 13 cases, and all were negative. 

In some of these cases we were able to follow our patients through one or two 
menstrual periods and in those instances it was particularly evident that there 
was a gradual increase in the hormone from the tenth day before menstruation 
until the first day of the menstruation; and there was a period from the second 
day of the menstruation to within ten days before the next expected period in which 
there either was none or not a sufficient quantity of hormone to be determined by 
our present methods. 

In the eases of pregnaney we had difficulty due to faulty technic. For that 
reason our results are not so striking as they should be. However, with the per- 
fection of the technic we feel that the results will be more concordant. Results of 
the studies in pregnancy eases are: 6 to 8 weeks pregnant, there were 9 with 4 
positive; 2 to 4 months pregnant, there were 5 cases, 1 positive and 4 negative; 
4 to 6 months pregnant, there were 6, 5 positive and 1 negative. 
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Tentatively, we feel that in all cases of pregnaney we will be able to obtain 
more positive results. Our later eases all Fauve positive results. 

It is rather difficult to obtain menstrual blood, especially on the first day of 
flow. ior this reason the number of cases is small, but in only one instance did we 
fail to observe a positive reaction. Of course, of menstrual blood we never ob 
tained the large amount which could be procured from veins. In cases of menor 
rhagia and metrorrhagia, both in the venous and uterine bloods, we have rarely 
ascertained the hormone. The only exception was a yvoung girl who was admitted ; 
for puberty bleeding, having bled for several weeks.  Iler menstrual blood gave a 
very strong positive reaction. Whether this signifies that ovulation occurs during 


this period of bleed ny we ure not vet able to state. 


DR. JOSEPH BRETTAUER, New York Ciry.—lI wish to congratulate Dr. 
Frank upon his results, and the Society upon the fact that this important work has 
come from among its members. Dr. Frank’s warning as to the serious aspect con 
nected with the use of certain preparations in our work, should receive our earnest 


attention. 


DR. EMIL NOVAK, BALTIMORE, Mpb.—The essivist "s general conclusion, that ihe 
female sex hormone is to be found not only in the follicle but also in the corpus 
luteum and placenta, and that these struetures are therefore to be grouped vogether 
as a ‘*gestational gland,’’ is rather confusing to those of us who are chietly con 
cerned with the human aspects of the problem. It should not be forgotten that 
there are certuin very limp rtant differences between the sexual cycle of most of ihe 
lower animals and that of the woman, and there is a good deal of evidence iw 


indicate that in the woman the corpus luteum plays a much more important part 


in the cyele than it does in the lower animal. In the latter, on the other hand, «1 


follicle may be relatively more important. There are, in the human body, many 
examples of synergistie actions of various duetless glands but certainly we are not 
justified in grouping such synergistic structures as one and the same organ. 
While it is true that from a developmental standpoint the corpus luteum is simply 
un elaboration of the growing follicle, there seems little doubt that it aequires 
certain characteristics and funetions which are not possessed by the follicle. Again, 
the endometrial changes apparently associated with follicle activity are not in any 
way to be compared to those which are apparently associated with the stuge of 
full maturity of the corpus luteum. The latter are characterized, not only by an 
increase in the hypertrophic changes in the endometrium but by a totally new pie 
ture, that of secretory activity. If, in the human being, the mature follicle is xe 
moved, the next menstruation is apt to be skipped. If, on the other hand, the 
corpus luteum be removed a few days before the expected date of menstruation it 


may be confidently predicted that the menstrual flow will follow, usually within 


few hours of the operation, apparently as a result of the withdrawal of the pro 
tective influence of the corpus luteum upon the endometrium. Again, those who 
have been working with the lower animals, have been able to play the follicles 
against the corpora lutea in such a way as to make us feel that the functions are 
hot by anv meuns similar. 

My own reaction from all L have been able to read and observe on this subject 
ind [To have read all of Dr. Frank’s articles—is that the physiology of menstruation 
of women is somewhat different from that predicted by Dr. Frank. I believe that 
the follicular seeretion produces the earlier and more gradual hypertrophic changes 
in the endometrium (interval phase) but that a few days before the next flow 
the corpus luteum steps in and produces an entirely new picture, with marked 
hypertrophic changes and definite secretory changes, producing the well-known pre 
menstrual or pregravid phase. The highest point of development in the endometrium 


is just before the onset of the flow, at which time something happens to cheek the 
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ain further development of the corpus luteum, and this something is a factor of remarka- 
ple clock-like periodicity. It seems to me that the only thing we ean think of as 


of eausing this four weekly cycle is the death of the ovum, which had been given off 
we about two weeks previously and which has a definite life span of probably two 
ob weeks. If not fertilized before it reaches the end of its trajectory, the further 
or development of the corpus luteum is checked and all of the elaborate preparations 
ely the endometrium has made for the reception of the possibly impregnated ovum are 
ted rendered useless. It therefore dismantles itself and it is this breaking down or 
a eatabolie process, attended with bleeding, which we call menstruation. 
ng DR. FRANK W. LYNCH, San Francisco, Cau.—I should like to ask Dr. Frank 
if he ean give any observations he has made with the follicle secretions of eystic 
be. ovaries, the ones we want to believe are atresie follicles; and also if he has done 
as any work with the corpus luteum after the period of its regression. 
es DR. CAREY CULBERTSON, Cuicaco, ILL.—As a result of some histologie work 
‘st we have been doing for three years or more, we have been able to determine one 
of the produets from the gland cells. We have definitely shown the glycogen, but 
he this gland produces something else in addition to the glycogen, the nature of which 
- we have been unable to determine. Dr. Frank’s report this morning would show 
- that this sex hormone, whatever it is, is produced and is thrown off with the men- 
. strual discharge. This tends to put a slightly different conception upon men- 
at struation. The old idea, the prescientific idea of menstruation, was that it was a 
_ secretion; that it was the excretion from the body of some substance which it was 
é good for the individual to get rid of, and it may be that we will have to come 
‘ back to that conception of what the menstrual flow means. 
“ I should like to ask this: In some women we have two types of menstruation, 
, one that is better than the other, usually alternately. We have not been able to 
v demonstrate in every instance a follicle and that brings up the old question whether 
menstruation depends upon a follicle in every instance or not? It has occurred to 
. me that this work of Dr. Frank’s might help to solve that problem. 
DR. JOSEPH L. BAER, Cnuicaco, ILt.—Those of us familiar with Oscar Frankl’s 
\, investigations are acquainted with his explanation that the ovum after discharge 
y and while passing through the fallopian tube derives its sustenance by contact with 
f the lining of the fallopian tube and at the same time gives off into the fallopian 
1 tube, and so into the circulation, a something which maintains the life of the corpus 
luteum. If then the ovum disintegrates, that activating substance from the ovum 
no longer reaches the corpus luteum; the corpus luteum itself disintegrates, the 
accumulated trypsin in the distended glands of the endometrium is released, the 
) trypsin frees the capillary blood and so menstruation occurs. 
I should like to ask the Doctor, if we are to consider this female sex hormone 
as specific for the female, even in fetal life? How does he explain the fact that 
in the newborn breast engorgement occurs so preponderatingly in male children? 


DR. FRANK, (closing).—Our results with the female sex hormone in pregnancy 
were unsatisfactory at the start because we didn’t know that it is present in the 
blood in minor concentration in gestation before menstruation. Since we ascertained 
that fact we no longer get negative results. 

Our work has been purely objective. The results are extremely concordant, and 
have enabled me to elaborate what I hope will prove a sound theory, yet I do not 
propose to make application of results to the human being until I know much more 
than I do at the present time, although we are able to distinguish two types of men- 
orrhagia and of metrorrhagia. 

Dr. Novak’s interesting remarks about menstruation I am glad to hear. I do 
not expect that our theory will be accepted at once and without opposition. We 
propose to work it out in much greater detail. 
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In my paper [T have made reference to Papanicolaou’s recent work in whieh he 
found an inhibitory substance in the corpus luteum. I have had personal com 
munication with him and although [ have not convinced him as yet, IL feel ihat 
we are speaking of the same substance used in different amount. His substance 
works by suppressing ovulation, in other words by inhibiting the maturation of the 
follicle. Dr. Herbert Evans of Berkeley, California, has another substance which he 


obtains from the pituitary gland which suppresses ovulation, by an entirely different 


mechanism. As a result of injecting his substance there is a tremendous inereage 
of the theca lutein portion of the ovary. So perhaps there are two substances at 
work. 


I am trying to present a large subject in a short outline and, therefore, am 
unable to deal with all its phases. By no means do I try to minimize the importance 
of the other glands of internal secretion. In a paper in 1917 IL reported that J 
obtained the same response to the female sex hormone after removing the thyroid, 
adrenals and pancreas as when these glands were present. I have never succeeded 
in removing the pituitary on account of the difficult operative procedure. 

I would like to call Dr. Novak’s attention to a fact that I know he is familiar 
with. I am willing to admit that [ am unable to distinguish by histologic eriteria 
the exact point at which a pregravid and an early gravidity reaction can be dif 
ferentiated; that is, whether it is going to be a fertile or non-fertile cyele. This 
lends evidence to my contention that these cycles at their beginning are identical. 

A striking fact came to our attention the other day. A woman offered her blood 
for transfusion—this was two days before the expected regular menses—500 e¢.¢, 
were abstracted but her menstruation failed to appear. We interpreted — the 
postponement as due to the fact that too much female sex hormone was removed 
with the blood and that therefore, although the pelvic changes were well underway, 
the aeme was not reached because of this abstraction. 

Now as to my claim that the substance derived from corpus luteum and from 
the follicle and from the placenta are identical: that is based mainly on matters 
that I was not able to bring before you on account of the shortness of time. My 
collaborator, Dr. R. G. Gustavson, an expert chemist, has tried to purify the sub 
stance and in the purest form whether derived from follicle, corpus luteum or 
placenta it is indistinguishable. Pharmacologically, by three different tests, on the 
rabbit it produced the growth of the uterus which I am showing in the figures 
passed around, in the rat it changed the vaginal spread, and in the previously 
treated isolated rat uterus it affected the contraction rate identically no matter 
from where derived. I do not hesitate, therefore, as all pharmacologie and chemical 
tests are concordant, to state that the female sex hormone is secreted by these 
three glands. I shall be perfectly willing to change my mind if sufficient evidence 
to the contrary is offered. 

As to cystie ovaries, we have had only three cases where we could try them out 
and with the small amount of follicle fluid at our disposal for such a test, we 
nevertheless believe that some of these cystic ovaries are funetionless. Dr. Lynch 
inquired concerning the potency of the corpus luteum. [ purposely left out eon 
troversial matters. The chief opponents of the view that the corpus luteum does 
contain the hormone have finally conceded that in the human being they find it 
present. I don’t believe that any anatomist or physiologist will seriously consider 
the theory of those who believe that a primate differs from the lower vertebrates 
in regard to its corpus luteum. The difference in potency of the corpus Juteum 
was a matter that bothered us for a long time, but we finally found that the 
follicle contains the sex hormone in great concentration. The early corpus Juteum 
when first studied contained none that we could demonstrate. The corpus Juteum 
contains very little in the flourishing state, but as it begins to involute it again 


contains more of the female sex hormone. I had devised the following explanation 


— 
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even before I found the hormone in the circulating blood. As soon as follicle- 
rupture occurs the capillaries enter the follicle cavity; the hormone then at once 
enters the blood stream as rapidly as it is secreted and it appears then in great 
concentration in the circulating blood. As soon as the blood vessels begin to in- 
volute, the hormone begins to collect in the corpus luteum and that is the reason 
why different corpus luteum material has varied so much in its contents of female 
oe hormone. In the early stage it gets into the blood where we have demonstrated 
it. In the later stage it again collects in the gland for a short period. I am not 
ready yet to enter fully into the mechanism of exeretion of the hormone through 
the uterine mucous membrane, and as I want to deal only with faets for which 
I have a distinet authentication, I cannot answer that question, nor why the 
mueosa exfoliates. 

As to the ovary secreting an activating substance, L can only tell you that we 
eannot find the female sex hormone in the fetal tissues or the fluid surrounding the 
fetus. As to the theory of trypsin acting on the tissues, I think erepsin was 
mistaken. for trypsin (the former being present in every tissue of the body) as I 
showed some years ago and published in the Transactions of this Society. 

I am glad the question about the newborn breast was brought up. The male 
fetus shows it as well as the female. Among the photographs and drawings that 
I passed around were the breasts of a rabbit, from the same rabbit, the one 
being the immature breast, the other the breast taken in the middle of the eyele, 
and these same breast changes are shown. A tremendous increase in size can be 
brought on at will in the experimental animal. The same thing takes place in 
the human fetus. The breast is activated by the sex hormone given out by the 
placenta and, just as in the adult, when this hormonic influence is withdrawn 
you get secretion from this structure. As to the specificity of the female sex 
hormone I will simply reiterate that by chemical identification and numerous 
pharmacologic tests no difference can be demonstrated between the hormone ob 
tained from follicle, corpus luteum and placenta and that no convincing evidence 
that substances derived from other sources, produce the specific reactions has been 


fortheoming. 


Dr. B. Z. CAsuMAn, Pittsburgh, Pa., (by invitation) read a paper on 
The Advantage of Cauterizing the Cervix in Hysterectomy. (For 


original article see page 591.) 
DISCUSSION 


DR. S. A. CHALFANT, PirrspurcH, PA.—We have been using this method for 
some little time, possibly not quite so long as Dr. Cashman, and have found it very 
satisfactory so far. The thorough cauterization of the cervix has done away with 
the annoying leucorrhea following a subtotal hysterectomy. 

As to the liability of carcinoma in these cases, I think time only will tell. We 
have not seen any as yet, although we have seen two cases in ordinary subtotal 


hysterectomy. 


DR. JOHN O,. POLAK, Brookiyx, N. Y.—Since presenting a paper some years 
ago on the incidence of cancer in the stump and the advantages of a panhyster- 
ectomy, we have been employing the method of coning out the cervix in order to 
compare our results. We do a rather more radical procedure than the Doctor has 
suggested because of the feeling that this cauterization of the cervix mucosa will 
not protect the woman from cancer. Notwithstanding the fact that most authorities 
Say that erosion is a precursor, we believe there are portio cancers that are not 
preceded by erosion. have adopted practically what 


Consequently we Byrne did 
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in his procedure. We make a circular cauterization of the cervix, destroying 


the 


entire mucosa, and cone out a large part of the portio. The inversion of ihe 


vaginal mucosa is very perfect and the leucorrhea has been cured absolutely in every 


single case. 
Our histologie studies of the effect of the cautery on the cervical tissues shows 


that there is an extension of the effect of heat far beyond the area of cauterization, 
» 


some 2 or 3 mm. beyond the separation of the slough. If we are 


to believe that it 
is always necessary for an erosion to precede the development of a eaneer then 
we certainly have in the cautery a substitute for complete hysterectomy. 


DR. ALFRED B. SPALDING, San Francisco, Cau.—A great deal has been 


said about the advantages of panhysterectomy over supravaginal hysterectomy, and 
as to the danger of cancer developing in the cervical stump. The reason that for 
some years now I invariably perform panhysterectomy was not entirely this danger 
but the bad effect on the internal secretions caused by leaving an infected cervix, 
I have for some time been interested in the effect of focal infections in the pelvis 


on internal secretions. I believe, that the bad late results in regard to the post- 
menopausal changes after hysterectomy often come from leaving infected areas 
and that when the cervix is removed, the postoperative results are better in regard 


to the menopausal symptoms. I also believe that Bartholin’s glands should be 


removed and Skene’s glands eauterized at the same time. SS 


) many women who 
have a hysterectomy carry these foeal infections. Perhaps cauterization will remove 
it can be better removed by operation and with Jess 
danger if the operator gets in the habit of taking the uterus out completely. 


some of the infection, but 


DR. HARVEY B. MATTHEWS, Brooktyn, N. Y.—In 


of the heat: the heat from the electric cautery extends 


reference to the extension 
3 to 5 mm. Corbus has 
shown that the heat from the cautery will kill most of the 


bacteria, particularly 
the gonococci, at that distance. So, 


in spite of what Dr. Spalding says, the heat 
from the cautery does destroy considerable infection from below. If you remove 
the cervix down to and beyond where the cautery has extended from below, it 
seems that you will eliminate sufficient infection not to be troubled with exudates 
afterwards. In certain extensive chronie pelvie inflammations what Dr. Spalding 
says may be perfectly true, that complete hysterectomy may be better, but certainly 
the ordinary endocervicitis with its consequent cellulitis can be treated by cauteriza- 
tion which is a time-saver and is just as complete. 


DR. JAMES R. GOODALL, MontreaL, CAN.—I would like to ask whether Dr. 
Cashman and the others who have used this method have had to open the cervical 
canal to evacuate secretions retained owing to cicatricial contractions? 

DR. JOHN A. MCGLINN, PHILADELPHIA, PA. 


question is that undoubtedly the patient would be very much better off after 


The basie proposition of this 


operation if she did not have her cervix. There enters then the question of the risk 
of the removal of the cervix in comparison with the danger of the cervix left 
behind. Complete removal of the cervix does not protect the patient against cancer 
because she might develop cancer in the vaginal vault even after excision of the 
cervix. The cautery undoubtedly may prevent the great majority of eases of 
endocervicitis if done in the way that has been advocated today, and will probably 
cure the majority of eases of gonorrhea, but gonorrhea is not always cured by 
this method, neither is it always cured by the ordinary cauterization methods of 
Dickinson. In the presence of marked inflammatory disease the complete hyster- 
ectomy is not applicable in the majority of cases. There is too much risk for what 
you will attain. There is no doubt that cancer will develop in many of these 
cervices, but I question whether it will kill more patients than saved in operation , 
when a cervical stump is left behind, 
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DR. B. Z. CASHMAN (closing).—It requires so little time to cauterize the 
cervix; there is no hemorrhage; and it adds but little to the operation. 

In regard to the remark that carcinoma of the cervix does not depend upon 
erosion: we see many cases of profuse discharge coming from a normal looking 
eervix but whether there is an erosion or not, cervicitis is present. 

Dr. McGlinn says that even with extensive cauterization he doesn’t cure 
gonorrhea. I believe that is beeause there are other structures involved. If he 

s them as deeply as I do and has destroyed the glands, the cervicitis is cured. 
burns th g 
Where there is no evident involvement we don’t make it a routine to remove 

. ylin’s glands. We have had no cases where we have had to open the cervix 
Barth g 
for retained secretions, following hysterectomy. 

If we are going to remove the uterus we can go to the limit, so we make sure 

at we eauterize deeply in order to get these glands. There are some cases where 
tha 5 
there are cysts at the periphery, and then we feel that amputation with the cautery 
is better than mere cauterization of the cervix. 


The following papers were read in a SymMpostuM ON MispLAcED EN- 
DOMETRIAL TISSUE. 


A Contribution te the Study of Endometriosis, by Dr. Carl Henry 
Davis, and Dr. Roland S. Cron, Milwaukee, Wis. (See page 526.) 


The Significance of Uterine Mucosa in the Fallopian Tube, with a 
Discussion of the Origin of Aberrant Endometrium, by Dr. Emil 
Novak, Baltimore, Md. (See page 484.) 


Endometriosis of the Sac of a Right Inguinal Hernia—Associated 
with a Pelvic Peritoneal Endometriosis and an Endometrial Cyst of 
the Ovary, by Dr. John A. Sampson, Albany, N. Y. (See page 459.) 


DISCUSSION 


DR. JAMES R. GOODALL, MontTREAL, CANADA.—Endometriosis is a clinical 
entity which has been established beyond any possibility of doubt. The two ques- 
tions which do arise are, first of all the origin of this tissue, and Dr. Novak has put 
that matter very clearly; and the second question which has not been touched 
upon is the end-results of these cases. 

As to the origin, I don’t think it will ever be possible by the study of the human 
anatomy to say that the overflow from the uterus and the tubes is not the cause, or 
that it is the cause, or that all of the tissues of this nature arise from preexisting 
endometrial tissue in the ovary. I do think, however, that a solution of this prob- 
lem may come from a study of comparative physiology in lower animals where 
there is no menstrual flow and yet where by careful observation we may be able 
to determine in the lower animals a cause of endometriosis. That, if established, 
would, I think, clear up the matter once for all. Personally, after an examination 
of some 22,000 sections of the ovary, I feel more inclined to attribute the origin 
of this disease to ectopic embryonal tissue of an endometrial nature in the ovary, 
because after careful examination I have come to the conclusion that in about 
50 per cent of human ovaries we find types of tissues that more or less closely 
resemble endometrial tissue. I think the great virtue of Dr. Novak’s work is 
establishment of the fact that unless the superficial layers of this ectopic tissue 
are markedly developed, the stimulus supplied by the hormone does not lead to 


menstrual blood in this ectopie tissue. In many of my sections where I found 


it | 
ie 
n, | 
it 
yr 

4 
is 
t- 
ye 
3S 
n 
it 
it 

k 
t 


624 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


endometrial tissue in the ovary without any involvement in the peritoneum, some 
were undergoing hemorrhagic states whilst others were quiescent. There is often 
a direct communication, as Dr. Novak as shown, between endometrial tissue on ihe 
surface of the ovary and deep seated similar tissue, the two being connected some 
times by endometrial interstitial tissue only, at other times by interstitial and 
glandular structures. We find abnormal glandular tissues in the ovary in about 
90 per cent of human organs. In comparative human anatomy we find that ihere 
is a great difference in different species in the amount of abnormal rests in ihe 


extremely un 
common, whereas in the sheep the rests are so common as to be almost 


ovaries. In one series of animals, e.g., the pig, fetal rests are 


us numerous 
as the normal graffian follicles. It is not surprising that we find so much of this 
ectopie tissue in the human when we consider the embryology of the ovary. J] 
have said that the human ovary is a hodgepodge of ectopic tissue, and so it is, 
When we realize that the general epithelium dips down through the ovary to eom 


muniecate with the central body and from there passes on to the paraovarian duets, 


and that this becomes a permanent structure in the male but undergoes atrophy 


in the female, we realize that this atrophy may be complete or incomplete, and 
that is the origin of all ectopic tissue in ovarian structures. Abnormal tissues in 
the ovary are the direct result of lack of destruction and lack of total absorption. 

It is strange that in the question of endometriosis the pathologist has come so 
little to our assistance. [ don’t think it is possible, although Dr. Novak’s paper is 


very convincing, to come to any other conclusion than that a large number of 


causes are really primarily ovarian in origin and that the grafts are going down 
the tube in the ordinary course of the current. We cannot deny that it may occur 


in the opposite direction in a large number of cases. L have seen blood dropping 


from the tubes when [ opened the peritoneal cavity, but unfortunately in both of 
the eases I had curetted and dilated the cervix prior te 


» opening the abdomen, I 
think if inflation of the tube may be a factor 


in driving tissue through the cube 


into the peritoneal cavity, the use of dilators must be a much stronger factor in 


driving tissue through the tubes, if such an avenue is opened. This then uikes 
away any value that my observation may have had in demonstrating blood dripping 
from the tubes. I have not found blood issuing from the fimbriated end of the tube 


in a case where [ had not previously dilated. 


DR. N. SPROAT HEANEY, Cricago, ILL.—Since the 


last meeting I have had 
six cnuses of endometriosis which I think are of 


considerable interest. There were 


four enses where the abdominal wall was involved, three of them following 
laparotomy. One was operated upon while the patient was menstruating. There 
was an adenoma of the umbilicus which menstruated and that patient had ‘ot 


had a previous operation. Associated with the adenoma of the umbilicus existed 


an adenoma of the rectovaginal septum, but at operation there was no connection 


that I could see between these two adenomas. In one case, in early pregnancy 
the adenoma of the rectovaginal septum looked like a carcinoma, and there were 
four perforations in the vaginal vault out of which polypi hung. This case I 
operated through the vagina and when the nodule was excised polyps were hanging 
into the culdesae from similar openings on the culdesace side and one of these 
openings was continuous from the vagina to the peritoneal cavity. A probe 
introduced went on through. 

Also one of the two cases of adenoma of the bladder, reported by Dr. Keene 


at the last meeting, has come under my observation. About 18 months ago she 


came to Dr. Keene for chocolate cysts and adenomyoma of the uterus. A diagnosis 
of adenoma of the bladder also was made previous to operation, the cystoscope 
showing the bluedome cyst in the bladder. Dr. Keene did a supravaginal hyster 
ectomy with removal of both tubes and ovaries. Subsequently was observed dis 


appearance of the adenomatous tissue from the bladder. Later on necount of an 


— 
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intractable cystitis she came to Dr. Kretschmer at the Presbyterian Hospital. 
Through the cystoscope he removed a bit of tissue for examination and it showed 
three typical endometrial glands. L operated upon her by the abdominal route 
hoping to resect the bladder. No ovarian tissue had been left by Dr. Keene. J 
had thought probably some ovarian tissue had escaped his attention and this ac 
counted for the eontinued life of the endometrioma of the bladder. Upon opening 
the bladder it was found that the involvement was too extensive for removal. 
The bladder was involved for two-thirds of its circumference and clear down 
to the urethra. The abdomen was closed, a retention catheter inserted. A week 
or ten days later L produced a vesicovaginal fistula to relieve her of the pain. At 
that time I removed some pieces of infiltrated bladder wall but did not examine 
the sections until today with Dr. Sampson. Several slides failed to show any 
endometrial tissue. .The patient now has a carcinoma of the bladder, of the transi 
tional type. That there is any connection between the previous endometrioma 
and the present carcinoma of the bladder might be questioned. 

All conservative abdominal operations are preceded by a dilatation and curette 
ment. This probably accounts for the fact that blood dripping from the iubal 
opening with me is not at all an uncommon finding. We also use Hegar’s dilators. 

Dr. Novak has shown here within the tubes perfectly formed oval glands and a 
large amount of stroma, perfectly typical of normal endometrium in the uterus. 
J have never seen such normal endometrium in ovarian transplants or in chocolate 
eysts. Usually it is somewhat irregular and is generally quite scanty. The only 
time I have seen such normal appearance in ectopic endometrium was in the case 


where the polyps were hanging in the vagina and the culdesae,. 


DR. WILLIAM C. DANFORTH, Evanston, ILLINoIs.—I have on at least one 


. occasion in operating during the menstrual period seen a small amount of blood 


come from the tube. Again, chocolate cysts seem always to be found in association 
with patent tubes. It therefore has been easier for me to accept the transplantation 
theory than the metaplastic one, 

If the former is correct it certainly has a practical bearing on the tubal in- 
sufflation test. It would seem to place the preferable time for insufflation between 
the periods rather than immediately afterward, as Dr. Rubin recently suggested. 
I should like to know Dr. Sampson’s attitude toward the insufflation test. 

[ have seen since the last meeting of this Society one more endometrioma in 
the abdominal scar seven years after a classical cesarean seetion. About a year 
after this operation a mass appeared in the sear which became painful and swollen 
at the menstrual period. For about one year previous to the time at which I first 
saw her she had had some discharge of blood from the growth at each period. 
There were several small bluedomed cysts upon it. The mass was removed and 


sections showed a considerable number of very typical nests of endometrial tissue. 


DR. ROBERT T. FRANK, New York Crry.—Two very lucid and eloquent 
speakers have just expressed diametrically different views on the same scientific 
subject. I want to state that I still have an open mind beeause it is very possible 
that the Recklinghausen-Wolffian theory will hold good in certain cases; that 
Cullen’s uterine origin from the adenomyoma in others may be correet; and that 
the source of origin advanced by Dr. Goodall, Dr. Novak and Dr. Sampson in 
certain cases may be correct, and I don’t know whether we shall ever be able to 
arrive at an all inclusive etiology. 

In 1916, at the meeting of the American Society for Cancer Research, I demon- 


strated the fact that if endometrial mush, made from the rabbit’s uterus, is 


injected in the breast of the same animal a stimulation of these dissociated cells 
by the injection of the female sex hormone will lead to the reconstitution of endo- 


metrial struetures; much as Jacobson produced in the pelvis by means of uterine 
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grafts. This fact would, however, not militate against the other theory, for j¢ 
tissue derived from the ovaries has all the qualities of an indifferent tissue which 
ean as it grows develop in various directions, similar results might be produced, 


DR. OTTO SCHWARZ, Sr. Louis, Mo. (By invitation).—In the study of endo. 
metrial tissue in the ovary the implantation theory has impressed me for two 
reasons. In the first place, the surface of the ovary, which is in close proximity to 
the fimbriated end of the tube, is most frequently the site of the lesion; and 
secondly, in its earliest stages in the ovary the lesion is always very superficially 
placed. 

There is no question that the pictures shown by Dr. Novak illustrate definite 
pieces of endometrium within the lumen of the tube. I believe, however, that in 
discussing the transit of endometrial tissue from the uterus to the peritoneal 
cavity one would expect to have very much smaller particles than these pictures 
show. I therefore believe that if this transit does take place, smaller particles 
get through, reach the ovary, are cultivated there, and are subsequently disseminated 
into the peritoneal cavity. This tissue could readily lodge on the fimbriated end 
of the tube and be earried within the lumen as Dr. Novak has illustrated. 

I have studied a case of hematosalpinx in which the tubal mucosa simulated the 
endometrium, and in one place there was well developed endometrial stroma. I 
am under the impression that this has been rarely observed. It would seem to me 
that if the theory that these lesions develop primarily as a result of metaplasia of 
the celomie epithelium, the lesion could be expected more frequently in the tubal 
mucosa, because in its early development it is more closely related to the endo- 
metrium. 

I have been able to demonstrate the ease with which endometrial tissue can be 
implanted. In an experimental study dealing with the cesarean scar in the uterus 
of pregnant guinea pigs, I frequently observed endometrial tissue along the line 
of incision in the uterus, as well as frequent implants on the peritoneal surface 
of this organ. These were all accidental implants but quite conspicuous. 


DR. CAREY CULBERTSON, CuicaGo, ILt.—The patient of mine to whom Dr. 
Davis referred was complaining of sterility and a mild pelvie pain. She was given 
a test of tubal patency at the time and a month later. The test being positive, 
the patient returned later under my observation, complaining of some dysmenorrhea 
and mild pain in the pelvis. So far as we have been able to find out, the symptoms 
subsequent to insufflation test were not worse than those of which she had previously 
complained. At operation, performed after two weeks of observation, I found 
a chocolate cyst of the right ovary with an exceptionally redundant hyperplasia, 
endometrial in type, covering the entire floor of the pouch of Douglas, involving 
the anterior rectal wall and the prolapsed left tube was immersed in it. Pathologie 
examination showed in the chocolate cyst perfect endometrial tissue containing 
blood and stroma, premenstrual or practically in the active menstrual stage. This 
case may be accepted as possibly representing the effect of a tubal insufflation. On 
the other hand, the symptoms were not more marked before than after the test. 


DR. ARTHUR H. CURTIS, Cuicago, Itu.—At Dr. Sampson’s suggestion, about 
a year and a half ago we began to observe the frequency of the dripping of 
menstrual blood from the open ends of the fallopian tubes. Since this time we 
have been operating, whenever possible, at the time of menstruation. Menstrual 
blood has been observed coming from the tubes in three patients. (Another typical 
ease of retrograde menstruation was observed ten days after this discussion.) 

The more one looks for these endometriosis eases, the more of them one ob- 
serves. Dr. Watkins and I watched for chocolate cysts and endometrial implants, 
and over a period of two years observed only three cases. During the last six 
months I have encountered approximately fifteen patients with endometrial implants. 
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It is worthy of note, in consideration of the possible connection between retrograde 
menstruation and implantation, that in nearly all of the patients seen within the 
last six months there has been a retrodisplacement of the uterus; in every instance 


the fimbriated ends of the tubes have been patent. 


DR. JAMES R. GOODALL, MontreaL, CanaDa.—I have had a large number 
of cases of endometriosis lately, and two of chocolate cysts. In two cases one 
ovary W 
I took out the diseased one and left the other and told relatives in both in- 


as badly necrotic, the other had a very minute excrescence on its surface. 


stances that I had done a partial operation and might have to reopen the abdomen 
later for complete operation. Was I justified, or does complete isolation produce 
retrograde changes in this type of tissue? I would like to have an expression of 


opinion on that subject. 


DR. CARL HENRY DAVIS (celosing).—The papers today show that the etiology 
of this interesting condition is still a subject for investigation. We believe with 
Dr. Sampson that small bits of endometrial tissue may be forced through the 
isthmus of the tube and continue to live and grow. Until this will have been 
disproved we would urge great care in the performance of tubal inflation, and 
dilatation, and curettage. 

Dr. Novak questions the viability of the endometrial tissue which is shed at the 
time of menstruation. It is our belief that many of the cells are living and able 
to reproduce themselves in proper media. We are undertaking experiments which 
we believe will enable us to answer this question. 


DR. EMIL NOVAK (closing).—I am glad to note that Dr. Goodall also lays 
much stress upon abnormalities of development as possible factors in the explana- 
tion of endometriosis. 

In reply to Dr. Heaney, I may say that the endometrium found in the tubes 
of my cases was not of the menstruating type. In other words, the factor of 
menstruation is probably not always concerned in the production of such wandering 
bits of tissue. My first case, for example, shows how readily a surface bit of 
endometrium on the ovary could break off by the slightest trauma, such as bimanual 
examination or intestinal peristalsis. It would then readily find its way into the 
wide open mouth of the tube. It is possible that these bits of tissue migrating 
through the tube may retain their viability or even undergo a certain amount 
of development from the tubal walls, although we cannot of course do more than 
speculate on this point at present. Dr. Heaney’s statement that he had never ob- 
served such typical looking and well preserved endometrium in ovarian ‘‘implants’’ 
or in chocolate cysts was rather surprising, in view of the perfectly typical endo- 
metrium shown in many of Dr. Sampson’s illustrations and in some of Dr. Davis’ 
slides as well. We likewise have frequently observed in the ovary endometrial 
tissue which could not be distinguished from that on the uterine surface. 

I agree with Dr. Danforth that Sampson’s theory offers the shortest cut to the 
explanation of aberrant endometrial tissue, but, as I have tried to show, there are 
many objections to its correctness, especially as regards the occurrence and im 
portance of tubal regurgitation of endometrium from the uterus. Dr. Sampson’s 
ease of endometriosis in a hernial sac is of interest from this standpoint. If a 
particle of viable endometrium did actually escape from the tube, would it sink 
like a stone to the bottom of a hernial sac, or would it adhere to and perhaps 
grow on the first peritoneum with which it came into contact? Even the influence 
of menstrual blood is questionable, as would appear from the ease of hernia 
which I reported in my paper. In this case, among other things, the hernia was 
of the ventral type, and situated just below the navel, so that menstrual blood 
could seareely have gotten into this sac. And yet, endometrial tissue was present 
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in abundance, Furthermore, [ have seen endometrium in the vulva, evidently 


arising in the remains of the processus vaginalis, which had no doubt long gineo 


been shut off from the peritoneal cavity. Four such cases have recently been re 
ported by Palmer. In such instances the theory of Sampson falls short, but th 
celomice theory offers a very plausible explanation. 

Dr. Sampson’s theory would be greatly strengthened if he could demonstrate two 
things, (1) the capacity of the degenerated endometrium, given off at menstruation 
to grow in tissue culture; (2) the capacity of such endometrium to grow on the 
peritoneum or ovary of the human being.or perhaps even of one of the lower animals. 
Both of these proofs are lacking, and, because of innate difficulties, T am inclined to 
believe it will be difficult to prove either point experimentally. 

My paper may have seemed more destructive than constructive, to which charge ] 
plead guilty. While I do not feel that Dr. Sampson has demonstrated the correct 
ness of his theory, [ do not arbitrarily urge the correctness of the explanation which 
I have offered, and, indeed, there are many points which are far from clear on the 


basis of any explanation which has yet been suggested. 


DR. JOHN A. SAMPSON (closing).—In my early studies of pelvic peritoneal 
endometriosis I believed that the endometrial tissue in these lesions aro-e from the 
implantation of bits of this tissue derived solely from the perforation of an endo 
metrial cyst of the ovary and from the menstrual reaction of endometrial tissue on 
the surface of that organ. At that time I thought that the endometr’al tissue in the 
ovary probably developed solely from its surface epithelial as deseribed by Russell. 
Later I found that pelvie peritoneal endometriosis cecurred without any dcmonstrabl> 
endometrial tissue in the ovary and naturally looked for another avenue by which 
hits of the uterine mucosa might gain access to the peritoneal cavity. I earefully 
examined the fallopian tubes of patients operated upon during the menstrual per‘od 
and occasionally found blood escaping through their fimbriated ends. T thought, an] 
still do think, that bits of endometrial tissue in this blood become implanted not 
only upon the peritoneum but also on the ovaries. While I have been very enthu 
siastic over the implantation of endometrial tissue from this source at no time have 
T been able to convince myself that it was the sole cause of endometrial tissue in 
the ovaries. The ovary differs from the pelvic peritoneum in that a variety of epi 
thelial growths arise in it and it is natural to assume that potential miillerian tissue 
at times might be present. 

I have frequently observed blood escaping through the fimbriated ends of the 
tubes after a preliminary curettage. I have found bits of the uterine mueosa in the 
lumen of sections of these tubes showing that unless it was there beforehand it 
readily passed through the interstitial portion of the tube and also, under certain 
circumstances, it takes, but a very short time for blood containing bits of the uterin® 
mucosa set free by curettage to escape from the uterine cavity out through the tubes 
into the peritoneal cavity. 

[have found fragments of cancer lying free in the lumen of the tubes of patients 
with peritoneal carcinosis associated with a primary ovarian carcinoma. 1 b lieved 
that these fragments were drawn into the tube as deseribed by Dr. Novak. While 
I have appreciated that fragments of endonictrial tissue were set free into the perito 
neal cavity through the perforation of an endometrial cyst of the ovary, and from 
the menstruation of endometrial tissue on the surface of that organ, it had not 
occurred to me that bits of this tissue also might be drawn into the lumen of the 
tube until Dr. Novak called my attention to it. IT believe that it does occur. It 
adds interest to the problem and T had not studied my spee’mens from this stand 
point. I am taking the liberty to add these notes to the d’s-ussion after reviewing 


my material on my return from the meeting. 


| 
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In four instances in which blood was observed escaping from the tubes of patients 
uperated upon during their menstrual period it was colleeted in a spoon by stripping 
the tubes from the uterus toward the fimbriated end. The Slood was spread) on 
slides, dried, fixed and stained by various methods. The method which was found 
to be the most satisfactory by Dr. L. A. Sutton who ts associated with me, was to 
fix the sides in Zenker’s solution and stain with hemotoxylin and eosin. Epithelium 
like cells were found in these preparations and in some of them fragments of tissue 
resembling the stroma of the uterine mucosa, There are certain objections to the 
method. One is that the trauma of stripping the tubes may dislodge some of the 
tubal epithelium and the other is the ditheulty we experienced in identifying the 
vells and tissue in these preparations. In none of these four cases was a peritoneal 
endometriosis present or any evident endometrial tissue on the surface of the ovaries. 
In fow othe cases one or both tubes were removed with the uterus. In the first eas? 
a peritoneal endometriosis was present and blood was observed escaping from both 
tubes on exposing the pelvic organs. The uterus, one tubs and ovary were removed. 
Unfortunately, the fimbriated end of the tube was not ligated and most of the blood 
eseaped from it during the manipulation during operation. Epithelium and_ tissue 
resembling endometrial stroma was found in the lumen of the tube and from th 
nature of the peritoneal lesions and that in the ovary T do not believe it could have 
Leen derived from these, 
Case No, 


tion and a previous curettage, with only temporary relief. The uterus was found to 


2, the patient oged forty-four gave a history of very profuse menstrua 
he irregularly enlarged and retroflexed. On exposing the pelvie organs at operation 
blood was observed escaping from both tubes. Two small pigmented blebs were 
present on the under surface of the left ovary and blood was not observed escaping 
from these. The fimbriated ends of both tubes were ligated. The uterus, left tube 


and ovary, and right tube were removed. This ease was reported by me in a previous 


article (Surg., Gyn. and Obst., Mareh, 1924, p. 287). The two lantern slides shown 


by Dr. Novak were made from illustrations of this case in that article. Strips of 
epithelium were found in the lumen of the tube, one gland and also fragments of 
endometrial stroma, identical in their structure with those present in the mucosa of 
the uterus from whieh a large amount of tissue had heen cast off by the menstrual 
reaction. The ovarian lesion consisted of two small eystie cavities lined by epithe 
lium of endometrial type with very little stroma beneath it and no glands. In places 
a small amount of the epithelial lining had been cast off by an apparent menstrual 
reaction but not enough to account for that present in the tube nor did it resemble 
it as closely as did that in the uterus. I believe that the greater portion or all of 
the endometrial tissue in the tube must have come from the uterine cavity. 

Case No. 5, the patient aged 49 gave a history of prolonged profuse menstruation. 
The uterus was enlarged due to a myoma. On exposing the pelvie organs at opera- 
tion. blood was observed eseaping from both tubes. The fimbriated ends of both 
tubes were ligated. The left ovary was adherent by its lateral surface to the pos- 
terior surface of the uterus due to endometrial tissue on the surfaee of that organ. 
\ small **patch’* of endometrial tissue was present on the posterior surface of the 
uterus mesial to the left ovary. The uterus, both tubes and ovaries were removed. 
Small bits of endometrial tissue were found in sections of the tubes which were iden 
tical in their structure with fragments of the uterine mucosa present in seetions of 
blood obtained from the uterine cavity. I cannot exclude the possibility that the 
bits of endometrial tissue in the tube in this case were not drawn into the tube from 
the endometrial tissue on the posterior surface of the uterus but from observations 
made at the operation it was evident that the blood in the tubes was coming from 
the uterine eavity. 

Case No. 4, the patient gave a history of prolonged profuse menstruation due to 


a submucous myoma. On exposing the pelvie organs at operation blood was observed 
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escaping from both tubes. The fimbriated end of the left tube was ligated and the 
left tube and ovary and uterus were removed. A clump of epithelium-like cells was 
found in the lumen of the tube but no endometrial stroma. <A mitotic figure was 
present in one of the cells. I was unable to find any mitotic figures in epithelial 
cells in the blood obtained from the uterine cavity. 

There is no doubt in my mind that regurgitation of menstrual blood from the 
uterine cavity through the tubes does occur. I have seen blood dripping from the 
tube, and on squeezing the uterus have foreed more out. Whether or not this causes 
the lesions of peritoneal endometriosis remains to be seen. 

I wish to thank Dr. Novak for the friendly way in which he has attacked this 
subject. For the sake of the advancement of our knowledge of this subject I am 
elad he has taken the opposite side. 

None of my patients had had a previous insufflation of the tube. I can readily 
see that if there is anything in the implantation theory that insufflation of the tube, 
if done at the wrong time, would contribute to the lesions. 

Dr. Goodall’s question refers, I think, to one of the most difficult problems we 
have in connection with this subject, that is, how to treat our patients where con- 
servative surgery is desired. I firmly believe that removal of the ovaries will have 
the same effect on ectopic endometrial tissue as it does on the mucosa lining of the 
uterine cavity. I do think it is justifiable to do conservative surgery in women who 
are anxious to have children. Eight of my patients have become pregnant after 
conservative surgery. Usually the lesion is of slow growth and frequently does not 
give rise to any symptoms. If the patient is having disturbances from it and we 
do conservative surgery, it should be done with the understanding that we may have 
to resort to radical means later. 


DR. ROBERT T. FRANK, NEw York Ciry.—I have two parallel cases on which 
I would like to have some advice. In one I did an operation and cleared out the 
pelvis except the retrovaginal septum. I took out both ovaries, the patient recovered 
and has no pain. In another case, I did not open the abdomen but was sure the 
condition was present because it showed itself in polyposis of the vaginal vault. In 
this instance I thought the technical difficulties were so great that I used radium 
and x-ray. Atrophy occurred but the patient is still suffering from a great amount 
of pain. I wondered if Dr. Sampson had any method of treatment to offer for this 
condition? 


DR. JOHN A. SAMPSON, ALBANny, N. Y.—I have no treatment to offer in these 
conditions. I have had cases very similar to the first one of Dr. Frank in which I 
have left behind a large amount of endometrial tissue in the pelvis after removing 
the uterus and both ovaries. In one instance marked obstruction of the sigmoid was 
present and I made a temporary colostomy. I found afterward that the endometrial 
tissue had cleared up to a great extent. 

As to the influence of radium and x-ray, I took this up a year ago with Dr. 
Curtis F. Burnam and he informed me that radium would have no effect on mis- 
placed endometrial tissue except as it would be influenced by the cessation of the 
function of the ovaries. 


DR. EMIL NOVAK, BA.ttrmMore, Mp.—My impression is that removal of the 
ovaries will ordinarily check further development of the endometrium. That, at any 
rate, has been my experience in a number of cases, and it is exactly what we should 
expect from our knowledge of the normal subservience of the endometrium to ovarian 
function. 


DR. ROBERT T. FRANK, New York Crty.—The patient referred to has not men 
struated. I am trying to contrast the two cases. Her pain which has been men 
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tioned before is still present. The important thing is to determine whether roentgen 
castration ean replace the teehnieally difficult as well as dangerous complete opera 


tion of hysterectomy. 


DR. EMIL NOVAK, BAttimMorr, Mp.—l1 believe that radium will, through its 
action on the ovaries, ordinarily check further growth of endometrial tissue, but that 
it will have no good effect and may actually do harm in many cases, where there 
has been an extensive reaction produced by the growth of endometrium and where 


extensive adhesions are present. 


DR. JOIIN A. SAMPSON, ALBANY, N. Y.—You eannot tell what reaction radium 
might have on the other lesions. I would rather remove the ovary in those eases than 


use radium. 


DR. N. SPROAT HEANEY, Cutcaco, ILL.—-Dr. Geodall asks a question with 
which 1 have been eonfronted a number of times. 1 have had a few cases where the 
posterior surface of the uterus was as velvety as the lining of the uterus would be. 
Endometrial tissue was covering it up and making a velvety membrane, yet the 
patient was a young woman. Two or three very small millet seed sized implants 
might be found in the tube and in the round ligament, and these I treated by de 
stroying those that were very fine with the cautery, then going over the back of the 
uterus with a flat cautery at low heat until the tissue as far as I could tell was 
thoroughly destroyed. IT have not had a reeurrence of the trouble yet, and two of 
those patients are pregnant. There might be difficulty, where there is a great deal 
of infiltration, to destroy them safely, but where they are superficial and thin it 


seems to me that this might be one method of destroying these endometrial grafts. 


DR. WILLIAM C. DANFORTH, Evansron, Itu.—I had two instances of young 
women, twenty-three and twenty-four, in whom one ovary was taken out and the 
other was resected. One patient has had two successful pregnancies; the second 
become pregnant and aborted at the end of three months. Neither one has developed 


any subsequent trouble. 


(As this issue of the Journal is given over to the Transactions of the American 
Gynecological Society, the usual special departments have heen omitted, but their 


publication will be resumed in the November number.) 
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